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AMSAY’S NEWCASTLE CANNEL 
COAL. Anabysis—10,000 cubic feet of gas per ton 


coal; 26-candle 3 13) ewt. coke per ton of coal. 
othe Lendon miuet im 1851 was lighted with gas 
made from Ramsay’s 


Canne! 
BRAMSAY’S PATENT CONDENSED COKE. 
DO. GARESFIELD COKE. 


RAMSAY'S FIRE-CLAY ARTICLES. 
GA8-RETORTS, introduced 1828. FIRE- BRICK 
WORKS, established 1904. FIRE-CLAY SANITARY 
PIPES, CHIMNEY-TOPS, and «li Goods made of Fire- 
lay. The Fire-Clay is worked from Blaydon Main Colliery, 
is of excellent quality, and no expunse spared in Ruearh 
every article. FiRE-BRICKS (marked “ RAMSA 
are to be seen in all parts of the world, and the Works 
are the most extensive in the Kingdom. 
Manefactories—Derwenthaugh, Swalwell, and Hebburn 
Quay, near New e; and London Wharves— 
Faicon Wharf, No. 80, ide; and Honduras Wharf, 


Cubit Tewn. 
Address G. H. x, NEWoasTLE-on-T rye. 


GENUINE TORBAY PAINT 


SPECIAL GASOMETER PAINT 
(Mixed ready for use). 

These Paints are now used in 100 Country Gas-Works, 
and by alt (but one) of the London Gas Companies, on 
Gasholders, Scrubbers, Purifiers, &c. They will eover tar 
effectually. Also used by the Admiralty, War Office, 
Railway Companies, Founders, &c. : 

They prevent and arrest rust, and proteet iron from the 
action of water, sulphurous and gaseous exhalations. 

The covering powers are considerably greater than those 
of any other Paint.—See ‘‘ Bngineer,’’ Nev. 2, 1866 

STEVENS & COQ., 
‘Successors To SaMUBL Cattery. Esrasiisuep 20 Years.) 
21, GT. WINCHESTER ST., LONDON. 
Works: BRIXHAM, TORBAY. 


THOMAS PROUD, 


MANUFACTURER OF 


WOOD GRIDS 


PURIFIERS 


SCRUBBERS. 


BROOKFIELD IRON-WORKS, 
103, ICKNIELD STREET EAST, 
BIRMINGHAM. 

















Emi, 


COWEN’S PATENT FIRE-CLAY RETORTS. 


JOSEPH COWEN and CO., 
BLAYBON BURN, BLAYOON-ON-TYAE, 


Were the only parties to whom a Paizz MepaL was 
awarded at the Great Exutprrionm of 1861, for “‘Gas- 
Rerorts and erner Osyzcts in Free-Crar,” and they were 
also awarded at the InreRNaTionaL Exuisrrion of 1862, 
the Parzz Mupat for ‘“‘Gas-Rerorrs, Fine-Baicxs, &c., 
for Exemtiexce ef Quatrry.” 
J.C. and Co. have been for many years the most extensive 
s of Fire-Ciay Retorts and Fire-Bricks in the 
Kingdem. Orders for Fire-Clay Retorts of all shapes and 
dimensions, and to fit any shaped Mouthpiece, Fire-Bricks, 
and every other article in » are promptly executed 
at their Works as above. 
COWEN’S GARESFIELD COALS, 
Coal Office, 
Quay Srpx, Newcasrix-on-TYne. 
Jos. Cowrx & Ce. ave the only Manufacturers of Finz- 
Barcus and Ciay Reromrs at BLarpex Buen. 


JOHN RUSSELL AND CO., 


THE WEDNESBURY TUBE-WORKS, WEDNESBURY; 


an 
THE ALMA WORKS, WALSALL. 
Established at the t of Gas Lighting. 


WaREHOUSES : 
69, UPPER THAMES STREET; 
COMMERCIAL 8TREET, SPITALFIELDS; LONDON 
5, CHARLES STREET, SOHO; and 
16, SOHO SQUARE, 








35, 36, 37, & 39, GRANBY ROW, MANCHESTER. | 


J. R. and Co. are the original manufacturers of Wrought- 
Iron Gas Tubes and Fittings, and Inventors ef the LAP- 
WELDED TUBES for Locomotive and Marine Boilers. 

J. R. and Co. make all kinds of Twbhes and Fittings for 
Gas, Steam, and Water; Gun-Metal Cocks, Stocks, and 
Dies; Galvanized Tubes and High-Pressure Tubes, &c. 

Lists may be obtained on application to 


69, UEPER THAMES STREET, LONDOW. 
JOHN BENT & SON, 





BELL BARN ROAD, BIRMINGHAM, | 


MANUFACTURERS OF 





CANNEL COAL 


THOMAS PIGGOTT & CO., 
SPRING HILL, BIRMINGHAM. 


MANUFACTURERS OF 
TELESCOPIC & SINGLE GASHOLDERS, 
CAST & WROUGHT IRON TANKS FOR DITTO, 

And Gas Apparatus of every Description. , 
Marine, Tubular, Cornish, Plain, Furnace, Saddle, and 
Range Boilers. 

Suoar, SALTPETRE, AND ALL KINDS OF Pans, 
Roofs, Girders, and Bridges, and General Smith's Work. 
Lonpon Aczent—W. G. DAVIS, 2, Brabant Court, 

Philpot Lane, E.C. 


J. & H. ROBUS, 


CONTRACTORS 


ERECTION OF NEW & REMODELLING 
OF EXISTING GAS-WORKS. 


RETORT-SETTING A SPECIALITE. 


RETORTS SET, AND GUARANTEED 
TO BURN OFF A CERTAIN AMOUNT OF COAL, 
OR ELSE NO MONEY TAKEN FOR THE ‘ 
CONTRACT. 

PLANS ON APPLICATION, 
Retort-Setters sent to all parts of Europe and America, 
Address, J. and H. ROBUS, 

BELL GREEN, CATFORD, LONDON, 5S.E. 





THE 
NITSHILL COMPANY'S 
DUKE OF HAMILTON’S 


LESMAHAGOW 


AGENT: 


WET AND DRY GAS-METERS, | JAMES M‘KELVIE, 


e 
FIRST-CLASS MATERIALS & WORKMANSHIP; 
Also, STATION-METERS, PRESSURE-GAUGES, 
STREET-LAMPS, REGULATORS, &c. 


EstTaBiisaxp 1830. 


HAYMARKET, 
EDINBURGH. 





LONDON, 1862, 
CLASS X, 


LONDON, 1862, 
CLASS XXXI. 


PARIS, 1867, 
SILVER MEDAL, 











THE ONLY MEDAL, 


MANCHESTER, VIENNA, 1673 
1875, 


SILVER (ua) 





GEORGE GLOVER & 60, 


MANUFACTURERS OF 


IMPROVED DRY GAS-METERS, 


WARRANTED TO MEASURE CORRECTLY, AND NOT TO VARY. 


EXTENSION OF PREMISES. 


G. G. & Co. having had their premises entirely rebuilt, are now fairly in possession of large and 
commodious workshops, specially adapted to the requirements of the trade, and they are prepared to execute 
orders, large or small, with promptness and despatch. 





THEY KEEP IN STOCK METERS OF ALL SIZES, UP TO 300 LIGHTS. 


RANELAGH WORKS, RANELAGH ROAD, PIMLICO, 


LONDON, S.W.; 


236, GEORGE STREET, GLASGOW;; and 30, LANCASTER AVENUE, MANCHESTER 


AGENT FOR AUSTRALIA: 


Mr. A. DEMPSTER, POST-OFFICE PLACE, MELBOURNE. 


_G. G. & Co, have just been awarded a SILVER MEDAL for Gas-Meters and Gas Apparatus at the 
Exhibition of the “‘ Society for the Promotion of Scientific Industry,” 


Manchester. 
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SILVER MEDAL, PARIS EXHIBITION, 1867. 


LLOYD AND LLOYD, 


ALBION TUBE-WORKS, BIRMINGHAM, 


MANUFACTURERS OF 


WROUGHT-1I1RON TUBES AND FITTINGS 
LAP-WELDED IRON AND HOMOGENEOUS METAL BOILER TUBES: 


Boiler-Tube Ferrules, Gun-Metal Gland Cocks, Water-Gauges, Whistles, &c.; Stocks, Taps, and Dies for Screwing, and Gas-Fitters Tools, 


London Offices: No. 4, Cloak Lane, Queen Street, E.C. 
WAREHOUSES: 
LONDON: 157, UPPER THAMES STREET, E.C. 


LIVERPOOL: No. 63, Paradise Street. PARIS: No. 38, Rue du Chateau d’Eau, 
MANCHESTER: Barlow’s Croft, Chapel Street, Salford. LILLE: No. 38, Rue Grande Chaussee. 


LAMBERT BROTHERS, WALSALL. 
ALPHA TUBE & FITTING WORKS 


EDWARD E. CROMBIE & CO., 


INVENTORS AND PATENTEES 


F's 
OF THE 


FRICTIONLESS DRY GAS-METERS, 


. Beg to intimate to Gas Companies and others that they are now prepared to supply these very superior Meters at the same prices as for the ordinary 
e of successfully to 


14 














Gas- Meters. 

In the construction of this Meter, for which the best tin plates only are used, every mechanical contrivance has been taken advant 
reduce the friction to a minimum, which is amply proved by the fact that they are made to work upon only one-fortieth of an inch pressure. By an 
improvement also in their construction, a steadier light is obtained, and greater capacity than can be got from any other Meter in the market. No gas can 


pass under the valves on any back pressure, as is the case with many other Dry Meters. 
Ls Gas Companies supplying gas through streets with heavy gradients, these Meters are invaluable, as much gas is saved from the low pressure required 
to work them. 
ALL METERS ARE UPHELD FOR FIVE YEARS. 


METROPOLITAN WORKS, DIANA PLACE, EUSTON ROAD, LONDON, N.W. 


WwW. cd HOLMES & CQO.,, 


WHITESTONE IRON-WORKS, HUDDERSFIELD 


MANUFACTURERS OF 


RETORTS, ANNULAR AND PIPE CONDENSERS, 
WROUGHT AND CAST IRON SCRUBBERS, PURIFIERS 
GASHOLDERS, 


GOVERNORS, AND ALL THE NECESSARY FITTINGS FOR COMPLETING THE ERECTION OF GAS-WORKS. 
STATION & CONSUMERS WET OR PRY METERS, STREET & SERVICE MAINS, LAMP COLUMNS & BRACKETS, & WROUGHT-IRON 
TUBES AND FITTINGS; WROUGHT-IRON ROOFS FOR ANY SIZE OF BUILDINGS. 

Sole Makers of B. W. Thurston’s Combined Condensing, Scrubbing, and Washing Apparatus, 
AND PATENTEES OF THE IMPROVED COMBINED CONDENSING AND PURIFYING APPARATUS SO 
EMINENTLY ADAPTED FOR EXPORTATION. 


REPERENCES TO UPWARDS OF 300 GAS-WORKS. 
LONDON OFFICES: 92, CANNON STREET. 


















JOSEPH CLIFF & SON, 


THE ORIGINAL 
WORTLEY FIRE-BRICK WORKS, 
Near LEEDS, 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


FIRE GOODS, and Salt-Glazed Drain-Pipes. 
Lonpon WHARF: 
Wharf No. 4, inside Great Northern Goods Station, King’sCross, N.; 


LIVERPOOL—1, Back Leeds Street, 
Where is always kept a Stock of Retorts, Fire-Bricks, Terre Cotta Ware, and 
Drain- Pipes. 
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WHITEHOUSE AND COMPANY, LIMITED, 
GLOB#Z TUBE-WORKS, WEDNESBURY; & VICTORIA TUBE-WORKS, GREAT BRIDGE, STAFFORDSHIRE, 


MANUFACTURERS OF 


PATENT WELDED WROUGHT-IRON TUBES, 


FOR GAS, STEAM, AND WATER; 
GAS-FITTERS TOOLS, STEAM COCKS, AND ALL KINDS OF JOINTS. 
HYDRAULIC TUBES, CORE BARS, TELEGRAPH POSTS, COILS, &c. 


London Agent—ALFRED LAKEMAN, 9, FENCHURCH STREET, E.C. 


FRANCIS MORTON & CO., LIMITED, NAYLOR STREET, LIVERPOOL. 


ESTABLISHED OVER A QUARTER OF A CENTURY. 
ENGINEERS, GOVERNMENT CONTRACTORS, & MANUFACTURERS OF GALVANIZED CORRUGATED IRON ROOFS, 


BUILDINGS, AND SHEDDING, =< 


For which Estimates will be given on application, 


~ ERECTED COMPLETE IN THIS COUNTRY * 














PREPARED TO PLAN FOR ERECTION ABROAD, ; 
‘ | TIMBER FRAMING or WHOLLY in IRON, “=== 


Open Shed for Covering Large Areas. - jandaie 





General Store for Wharf, &c. 
GALVANIZED or PAINTED CORRUGATED IRON ROOFING PLATES and TILES. HEAVY CORRUGATED IRON PLATES for FIREPROOF FLOORS, 
ROADWAYS, PARAPETS, &c. WROUGHT-IRON TANKS, GUTTERING and CONSTRUCTIONAL WROUGHT IRONWORK. 

Designs prepared, and Illustrated Descriptive Catalogue forwarded on application. 


LONDON OFFICE: 1, DELAHAY STREET (First door out of Great George Street), WESTMINSTER, 8.W. 


FOULISS PATENT STOKING MACHINE. 


























=> 


SIDE ELEVATION OF CHARGING MACHINE. END ELEVATION. 
(The Drawing Machine will be Illustrated in next week's Advertisement.) 
Makers: TANGYE BROTHERS and HOLMAN, London and Birmingham; ADAM WOODWARD and SON, Manchester; 
ROBERT LAIDLAW and SON, Glasgow; MASCHINENBAU-ACTIEN-GESELLSCHAFT HUMBOLDT, Kalk bei Deutz; 
Or all particulars may be had from JAMES WOTHERSPOON, 31, St. Vincent Place, Glasgow. 


WILLEY AND FORD, 
GAS ENGINEERS, 
WORKS: COMMERCIAL ROAD, EXETER, 


Invits THe AtrentTion or Gas Companies AND OTHERS FOR THE SUPPLY OF 


EVERY DESCRIPTION OF GAS APPARATODUS. 


ENGINEERING DEPARTMENT. 
NEW GAS-WORKS erected complete. Plans and Estimates furnished. MAINS, METERS, SERVICES, LAMPS, &c., 
adapted for Towns of any size. Gas Companies advised on Improvements, Extensions, and Alterations of Works. 
GASHOLDERS AND TANKS. 
RETORTS and RETORT-HOUSE FITTINGS, CONDENSERS, SCRUBBERS, ENGINES and EXHAUSTERS, PURI. 
FIERS, STATION-METERS, GOVERNORS, VALVES, &c. 
METER DEPARTMENT. 


They beg special attention to the excellence and superiority of their WET and DRY METERS, several thousand being now ia 
use by many of the largest Gas Companies in the West of England and South Wales. Warranted to measure correctly, and not te 


vary. Their acknowledged superiority has brought them into general use more rapidly than any Meters hitherto manufactured, A 
guarantee of Five years tendered with each Meter. 


GAS-FITTING DEPARTMENT. 


An extensive variety of Choice Designs in CHANDELIERS, PENDANTS, BRACKETS, STAR and SUN LIGHTS, 
MEDLEVAL FITTINGS for CHURCHES, &c. 


PATTERN-BOOKS and PRICE LISTS furnished. 
@ PLEASE NOTE THE ADDRESS— 


GAS ENGINEERING WORKS, COMMERCIAL ROAD, EXETER. 
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THE 


IMPERIAL METER COMPANY, 


LIMITED, 
KING’S ROAD, LONDON, N.W., 
Orrice: 115, VICTORIA STREET, WESTMINSTER, 8.W., 


MANUFACTURERS OF 


“WET” & “DRY” GAS-METERS IN IRON & TIN-PLATE CASES, 


STATION-METERS AND GOVERNORS, STREET-LAMP METERS, BOXES, AND 
REGULATORS FOR THE AVERAGE METER SYSTEM. 


TO GAS COMPANIES, ENGINEERS, Xc. 

These Works are in full operation, and it will be the aim of the New Company not only to keep 
up the excellent workmanship of their predecessors, but, by the introduction of special machinery, to manufacture Meters of a 
higher standard than is usually given, without increasing the cost. 

Special attention is invited to the Compensating Wet Gas-Meter of De Castro and Burton, which 
is now becoming so generally adopted, and is more simple in construction than any other Compensating or Ordinary Wet Meter. 
There is but one centre of friction to be overcome by the gas. By its self-adjusting principle it maintains an unvarying water-line ; 
and the reservoir contains sufficient water to supply the Meter for twelve months without attention. It is unaffected by “tilting,” 
and cannot be ‘“‘ flooded” by any pressure. 

The Company also manufacture Dry Meters upon the most improved principle, and all their 
Meters being made to standard gauges, the most accurate measurement is obtained. 

Attention is also called to their Dry Meters in Wood Cases, as used by some of the London Gas 
Companies. These Cases are a great preservation to Tin-plate Meters, especially in seaport towns, where the air is impregnated 
with salt; they are also particularly suited for export. 

The Company repair or convert every description of Wet Gas-Meters to De Castro and Burton’s 


JOSEPH AIRD, 
WELLINGTON TUBE-WORKS, TIPTON, STAFFORDSHIRE, 


MANUFACTURER OF 


EVERY DESCRIPTION OF TUBING, GAS, STEAM, HYDRAULIC TUBES AND FITTINGS, 
EITHER BLACK, GALVANIZED, OR ENAMELLED HOT WATER TUBES AND FITTINGS, 
CORE BARS, COILS, COCKS (IRON OR BRASS), 

CHANDELIERS, &c., GAS-FITTERS’ TOOLS, GAS TONGS, STOCKS, TAPS, DIES, &c., &c., 
HANDRAIL TUBINGS, IRON AND BRASS, PLAIN OR TWISTED, 

TELEGRAPH TUBES OR POLES, &c., &c. 


SELF-ACTING REMOVABLE DIP-PIPE, 














PATENTED BY 


CHANDLER & STEVENSON. 








ADVANTAGES. 
1. There is no pressure on the | 6. Gets 10 ‘per cent. more 
Reterts. | Gas out of the Coal, and 
2. No deposit of Carbon. | a higher Illuminating 
3. No scurfing is required. | Power. 
4, Never a choked Ascension- | 7, Is never out of order. 
Pipe. 8. Requires no attention. 
5. Saves Fuel and Wear and | 9. Is perfectly automatic in its 
Tear. | action. 


TESTIMONIAL. 
Metropolitan Distrut Asylum, Caterham, Surrey, Dec. 14, 1874. 
Messrs. CHANDLER AND STEVENSON, 

GENTLEMEN,—I have much pleasure in bearing testimony to the complete working of your “ Patent 
Self-Aeting Dip-Pipes,’’ which have now been in constant operation over three months, 

As regards the action of the apparatus, I can describe it no better than by calling it na per- 
fect.”” Immediately the retort is charged and the lid secured, the small holder rises, which lifts the Dip; 
likewise the instant the gas is permitted to escape at the mouthpiece the holder falls, thus perfectly 
sealing the Dip. I am fully convinced of the superiority of these Self-Acting Dips over Non Self-Acting 
ones, having experienced the fact that stokers do occasionally neglect to unseal the Dip after charging 
the retort, thereby causing a waste or loss. 

I feel that it is quite unnecessary for me to say more on the subject, excepting that, having had 
tem of Messrs. Chandler’s Dip-Pipes in use more than one year, and having experienced the great 
benefits derived thereby, inasmuch as the yield of gas from the coal is greatly increased, and the retorts 
perfectly free from carbon and other advantages, and seeing that the same Dip has been made perfectly 
self-acting by the second patent, I feel convinced that this is the right thing.—Yours obediently, 

W. Cnricxmayr, Resident Engineer. 
For terms of use and cost, apply to Mr. G. W. STEVENSON, 


4, WESTMINSTER CHAMBERS, VICTORIA STREET, S.W. 
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WiIEELIAM SUGG, 
GAS ENGINEER, 


VINCENT WORKS, VINCENT STREET, 


WESTMINSTER, S.W. 











WILLIAM SUGG’S LATEST IMPROVEMENTS IN GAS-BURNERS. 





_ 
































The “LONDON” ARGAND BURNER, with SELF-ACTING 





GOVERNOR (Patent). 


*« Westminster ’’ Pattern Shade, as 
used in the Ministers Rooms and 
Lobbies of the Houses of Parlia- 


ment. 


This Burner is No. D size, and, 
with a consumption of 5 cubic feet 
per hour, gives about 2 candles more 
light than the Gas Referees model, 
called the Ne. 1 “ London” Argand 


Burner. 


Numerous other pattern Shades, 
Plain or Ornamentz!, may be obtained 


with these Burners. 





The “CLEGG” 


with the NEW PATENT 


Is a flat-flame Burner in Brazs Case, 


admission of Gas. Suitable 





The “CHRISTIANIA” FLAT-FLAME BURNER, with 


SELF-ACTING GOVERNOR (Patent). 


BURNER, 


This Burner has been pronounced 
by the most eminent Engineers of 
the day to be the perfection of a flat- 
flame Burner. 

The Shades, which are made ina 
beautiful white glass called Albatrine, 
are manufactured erclusively for these 
Burners, and cannot be obtained else- 
where. 

The light emitted from these 
Burners is very white and soft to 
the eyes, and is about 30 PER CENT, 
superior to the ordinary fishtail. 

The Shades may be had either 
Plain or Ornamental. 


CIRCULAR SLIT, 


with a regulated opening for the 


for open or enciosed Lights. 


Price Lists and Prospectuses, with description of all the “London” Argand and other Burners, and their proper 


Shades, Supports, &c., forwarded post free on application. 
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, 


MESSRS. NEWTON, CHAMBERS, & CO., 


THORNCLIFFE IRON-WORKS, NEAR SHEFFIELD, 


MANUFACTURERS OF 


IMPROVED CENTRE-VALVES, 
PURIFIERS, CONDENSERS, SCRUBBERS, GASHOLDERS, ROOFS, 


And every description of Gas Machinery. 





TENDERS GIVEN FOR WORK FIXED COMPLETE IN ANY PART OF THE KINGDOM. 


C. & W. WALKERS’ 
PATENT CENTRE-VALVES. 








ELEVATION OF THE CENTRE-VALVE. PLAN OF THE VALVE. PLAN OF THE BODY. 

These PATENT CENTRE-VALVES are the most perfect aud certain means for working Purifiers on the system of three in action, and one out of action. 
The Valve itself is protected from ajl injury inside the safety cover. The working of the Valve is so easy, and so cpemeedn | the stop-catch movement, that the 
Purifiers can be instantaneously changed in the dark as well as in daylight. They are scraped perfectly true, metal to metal, the facings heretofore exposed are 
always covered, and there is nothing more reliable, certain, and durable in a gas-works. By their use the floor of the Purifying-house is clear and level; the 
Valve and all connexions being beneath the floor, out of the way of working. A considerable improvement and saving is effected in the cost of the connecting-pipes. 


MIDLAND IRON-WORKS, DONNINGTON, near NEWPORT, SHROPSHIRE; 8, FINSBURY CIRCUS. LONDON. 


THOMAS ALLAN &% SONS, 


IRONFOUNDERS, 


WORKS: 


SPRINGBANK FOUNDRY & NORTH WOODSIDE FOUNDRY, 
GLASGOW ; 


BONLEA FOUNDRY, STOCKTON-ON-TEES, 


Manufacturers of 


CAST-IRON GAS AND WATER PIPES. 


SIZES: 2 to 12 inches at GLASGOW. 
13 to 7 “s STOCKTON. 
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A LARGE STOCK KEPT, AND PRICES MODERATE. 





Freight to London, in the Stream, 10s. per ton from Stockton 5 
12s. 6d. from Glasgow. 


London Agent: Mr. A. C. FRASER, ST. STEPHEN’S CHAMBERS, TELEGRAPH STREET. 
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In use in upwards of a Hundred Gas-Works in the United Kingdom 


Pamps, as compared with the short stroke of Pumps of other makers, as the durability of the 
machine greatly depends upon this. 


selected for pumping Tar and Liquor, are nearly always in stock, fitted up expressly with Pump details 
in Irom, and extra length distance-piece between steam and pump cylinders, at a small extra cost. 


Diameter of Steam Cylinder .in.| 3 4 j 5% | 6 | 5 * *8 | ° 0 
Diameter of Water Cylinder..." ui} ss! 3s] | al sie ¢| 7 10 | 's 
Length of Stroke ..° . s oat 9 12 12 | 12 2 12 12 | 12 12; 18 
oes per hour approximate .: 450 | 815 | 1830 3250 | 5070 | 5070 | 7330 | 7330 | 9750 | 9750 |13000 
UCED PRICES. . . | £16 | £18 ‘£22 10 £30 |£27 10| £40 £40 | £50 | £50 | £65 | £75 

i } | } 


struction, and economy in cost. The working parts are considerably reduced in number, as compared with 
Nasisentel Engines generally, rendering it far more durable ond compost, the bed-plate, frout cylinder 
= er, guides, and plummer-block for crank-shaft bearing being al] cast in one piece, which in design and 
Soames panel bly be attain by competent engineers te be perfect, and to afford a strength and rigidity that 
stiffness of this Engine will permit of its being dri i i 
g driven at a much greater maximum epeed than engines gene- 
= Poa = far less wear and tear. The cylinder with its valve-chest is bolted to the end ba the’ bed. 
bd ross-head slippers and cennecting-rod emds are made adjustable, so that any wear cam be readily 
pate hy The fly-wheel, cylinder-end, conmecting-red, and erank-plate, are all bright. All the parts 
ade te Whitworth’s Gauges, and the material and werkmanehip are of the highest class throughout. 


Ordinary steam st “ - : - A 
simple, and — e, a governer, throttle-valve, and step-valve complete. It is exceedingly sensitive, 


Heggeraton (Independent Gas Co.), Nine Elms (London Gas Co.), Falmouth, 
arrow, Jersey, Plymouth, Richmond, Rochdale, Santiago (Chili), &c. 
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TANGYE BROTHERS AND HOLMAN, 


LAURENCE POUNTNEY LANE, LONDON, E.C., 


* SOLE MAKERS OF 


MORTON’S PATENT SELF-SEALING 
RETORT-LIDS, 


WITH 


HOLMAN’S NEW PATENT 
BRACKETED CROSS -BARS, 


Anti-Friction Catches and Eccentric 
Fastenings. 
INSTANTANEOUS SEALING EFFECTED. 
NO LUTING. NO DUPLICATE LIDS REQUIRED. 


HOLMAN’S NEW SELF-SUSTAINING CROSS-BAR ENSURES FREEDOM OF JOINT AND MAINTAINS PARALLEL 
POSITION OF THE LIDS. 


Since their introduction in 1869, these Patent Retort-Lids have been thoroughly tested (rigid cast 
iron is now successfully employed), nearly 20,000 being in use at various Gas-Works in London and the 
Provinces, among which may be mentioned :— 

The Gaslight Co., Beckton (where, | The Gas-Works, Royal Arsenal, | The Newcastle-on-Tyne Gas-Works, The Keighley Gas-Works. 











by the end of 1875, nearly | [ Woolwich, » Lurgan 0. » Aberdare do. 

4000 will be in use). * do. Lower Sydenham. » Carmarthen Gas-Works. » Ballymena do. 
» Gaslight Co., Bow Common. ° do. Brentford, » Merthyr Tydfil do. » Richmond do. 
» Gaslight Co., Silvertown, »» Consumers Gas Co., Woolwich. » Windsor do. j yy Stalybridge do, 
» Gaslight Co., Lupus Street. » Allianceand Dublin Gas- Works, » Leeds do. » Longton do. 
» London Gaslight Co. | », Edinburgh do. » St. Albans do. | » Exeter de. 
» Independent do, » Manchester Corporation do. 3, Over Darwen do. », Ross do. 
» Phoenix do, » Salford do. do. » Rotherham do. » Falmouth do. 
» South Metropolitan Gaslight Co. | » Rochdale do. do. » Aylesbury do. » Barrow-in-Furness do, 
» Commercial do. | yy Liverpool Gas-Works, », Bournemouth do. | » Belfast do. 
» Imperial do. » Birmingham do. » Ystrad do, | 4, Wakefield do. 
» West Ham Gas Co. » Birkenhead do. » Cardiff do, | And other Provincial and Foreign 
» Gas-Works, Barnet. » Nottingham do. » Rochester do, 1 Gas-Works. 





IMPORTANT TESTIMONIAL. 


The Gaslight and Coke Company (Commonly called the Chartered Gas Company), Beckton, North Woolwich, July 2, 1874. 
_ Messrs. TANGYE BRoTHERS AND HOLMAN. ‘ 
aaa answer to your inquiry respecting the Self-Sealing Lids, I beg to say that they continue to work well, and I have every reason to be satisfied 
with them, 
I should be very sorry to return to the old system of Luting, and our stokers here freely acknowledge the benefit to them of the new system. 
I am, yours truly, 
(Signed) G, C. Trewsy. 





VIENNA EXHIBITION, 1873.—-The highest prize and only Medal “for Progress” for Direct-Acting Steam Pumps for general 
purposes was awarded to TANGYE BRoTHERS AND HouLmAN, Engineers, London, for 


THE “SPECIAL” DIRECT-ACTING STEAM PUMPS. (@2) 


Upwards of 12,000 have been sold in Englend and America. , 


eee 















for Pumping Ammoniacal Liquor, Water, or Tar. 


Intending Purchasers are particularly requested to observe the great length of stroke of these 


The following sizes are those usually supplied to Gas-Works. Those marked, * being usually 








TANGYE’S HORIZONTAL HIGH-PRESSU 


STEAM-ENG 


In designing this Engine the utmost regard has been paid to simplicity of arrangement, strength of eon- 


be attained in the best fitted engines of the ordinary horizontal type. The extraordinary 


The Governor is of a very special description, and combines in the small space usually occupied by the 





These Engines are adopted in Gas-Works at Greenwich (Phenix Gas Co.), 


, 1869, 
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The SIX MEDALS AWARDED to THOMAS GLOVER for 


PATENT DRY GAS-METERS, 


The latter being the Highest Medal awarded for 
Dry Gas-Meters by the Imperial Commissioners for the 
Universal Exhibition, Paris, 1867. 





Peo Se anna 





THOMAS GLOVER & CO,, 
DRY GAS-METER MANUFACTURERS, 


214 te 222, ST. JOHN STREET, CLERKENWELL GREEN, 
LONDON, E.C. 


THOMAS GLOVER & CO’S PATENT DRY GAS-METERS, 


Ist, Are a remedy for all the defects of Wet Meters; 

2nd, Are suitable for all climates, whether hot or eold; 

3rd, Incur no loss of Gas by evaporation; 

4th, Cannot become fixed by frost, however severe; 

5th, Are the most accurate and unvarying measurers of Gas; 

6th, Prevert on ge or unexpected extinction of the Lights; 

7th, May be fixed either above or below the level of the Lights; 

8th, Cannot be tampered with, without visibly damaging the outer case; 

9th, Will last much longer than Wet Meters; 

10th, Will not cost more than one-half for repair that Wet or Water Meters do; 
Are upheld for five years without charge. 

















(SUCCESSORS TO SAMUEL CROSLEY,) 


COTTAGE LANE, CITY ROAD, LONDON, E.C. 
Established 1816. 








MANUFACTURERS OF PATENT 


WET & DRY GAS-METERS, 


STATION-METERS WITH PLANED JOINTS, 


GOVERNORS, PRESSURE REGISTERS, GAUGES, 
AND EXPERIMENTAL APPARATUS, 


STREET-LAMP METERS, 


AND REGULATORS FOR AVERAGE METER INDICATION. 


METERS FOR MEASURING WATER. 
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We are obliged to defer the publication of several letters, and the continuation of 
report of Dr. Chandler's Lecture before the American Gaslight Association, 
until our next number. 


~ NOTICE TO SUBSCRIBERS. _ 


Subscribers who desire to avail themselves of the reduction in the subscription 
to the JouRNAL by paying in advance for the year 1876, are reminded that 
this can =f be done during January. 

Vol. XX VI. (second half of ree will shortly be ready, bound incloth, gilt letters, 
price 18s, Cloth cases for binding may be obtained on order from any book- 
seller, or from the Publisher. 
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Circular ts Gas Companies. 


Ir turned out that the information v we had received as to a pro- 
jected conference between the Board of Trade, the Metropolitan 
local authorities, and the amalgamating gas companies, was in- 

correct as regards date. The conference did, however, take place 
on Wednesday last; but, as to what was actually said at the 
meeting, the utmost secrecy is observed. Reporters were com- 
pletely excluded, since their presence, Sir Charles Adderley 
thought, might “impede the freedom of discussion” he courted. 
We make no complaint on this score. We remember that Mr. 
Bright, when in office, received a deputation from the gas com- 
panies, and forbade the taking of notes on the occasion. The 
circumstances were somewhat different on Wednesday last; but, 
as we have said, we do not complain of the exclusion of reporters. 
All the parties to the conference, we may say, were well 
represented ; but the able secretary of the Chartered Company, 
Mr. J. O. Phillips, was prevented from attending by a severe 
attack of bronchitis. The presence, however, of the Governor of 
the company, Mr. Beck, and also the Governor of the Imperial 
Company, Mr. Richards, Q.C., was a sufficient guarantee that 
the case of the companies was fully and forcibly stated on the 
occasion. The authorities were also ably represented by the 
chairmen of their respective committees, with a select following. 
It is pleasant to learn, that the interview was an agreeable one; 
but disappointing to be told that, after all, nothing was settled. 
The authorities, we understand, will further consider the matters 
in dispute, within “closed doors,” and time alone can reveal the 
determinations they may arrive at. 





Debarred, then, from reporting, we are driven to speculating ; 
and, taking a glance over the whole matter, from zenith to nadir, 
as we may say, we fancy there can be only two questions in 
dispute. We dismiss, for the moment, the question of purchase, 
which we have no doubt is now kept in abeyance. The other 
matters in dispute, then, must be the sliding scale and the initial 
price ; and next, the mode in which the gas companies are to 
raise further capital. The opinions of the two authorities must 
be sought for in the Regulations Bill, to which, no doubt, they 
still adhere, contending that the initial price of 3s. 9d. is ample 
for all companies, and that further capital must be raised at the 
lowest possible rate of interest. Of what took place at the 
conference, we are, of course, profoundly ignorant; but we 
gather the desires of the two companies chiefly interested, from 
the Bills they have lodged in the Private Bill Office. That pro- 
moted by the Chartered Company, we have already, to some 
extent, noticed; but we may refer to it again, since it may be 
supposed that the Governor of the company fully explained the 
nature of its provisions at the conference, and insisted on their 
justness. As regards the mode of raising further capital, pro- 
posed by the Bill, that must be considered perfectly satis- 
factory to all the authorities. The Bill asks for no power to 
raise share capital, beyond what is already authorized. For the 
future, the company intend, or wish, to rely on borrowed money, 
which they seek power to raise, to any extent that may be 
necessary, for the purposes of their undertaking, at interest, not 
to exceed six per cent. So far, then, the companies and the 
authorities may be considered to be in accord. 

It is with respect to the initial price of gas that they differ. The 
Chartered Company are anxious to have it enacted that no dimi- 
nution of dividend shall take place unless the price charged for 
gas exceeds 4s. per thousand feet, and at the same time they 
are willing to concede that no increase of dividend beyond 
10 per cent. shall be allowed, unless the price is below 3s, 6d. 
This, we have said before, appears to us an extremely fair pro- 
posal. We may express a conviction that the Chartered Com- 
pany will never be able to sell gas at less than 3s. 9d., and pay 
their full dividends, and we anticipate that the company will 
cease to exist, before the time arrives when an extension of trade, 
and the dilution of capital, might possibly allow of a lower price. 
It must be remembered, to-day, that a company is being legislated 
for, and the circumstances of that company must be well con- 
sidered, before an Act is passed, which will bind them for years 
to come. 

With the provisions for an insurance and reserve fund, and dis- 
tribution of surplus profits, we need not now concern ourselves ; 
but we must again notice the proposal, to raise all further capital 
by way of loan. We regard this as eminently unfair to 
the shareholders, as distinctly uncommercial, and quite uncalled 
for. The Commercial Company consented last year to raise one- 
half of the capital they might require, by borrowing. The South 
Metropolitan, by a Bill which will be further noticed presently, 
ask power to borrow to the extent of only one-third of their 
share capital. Thus the proposal of the Chartered Company, 
seems needlessly liberal. It concedes a great deal too much. 

We may pass to the Bill of the Imperial Company, which, we 
may presume, will only be proceeded with if the amalgamations 
now under consideration fail to be accomplished. The provisions 
of this measure induce us to believe that the sliding scale does 
not find favour in the eyes of the directors of this company. 
They are quite willing to accept the usual limitations of dividend 
on the new capital they propose to raise, and, indeed, seem to 
exhibit a willingness to reduce, for a time, all dividends to the 
rate of seven per cent., hopefully anticipating that they may be able 
to make up the difference to their ten per cent. shareholders. 
The new capital the Bill asks power to raise, amounts to 
£1,300,000, which is to carry borrowing power -to about the 
usual extent of one-fourth. In round numbers, it may be said 
that the Bill seeks power to raise a million and three-quarters, 
for the purpose of the Imperial Company alone. Now, supposing 
this company amalgamated with the Chartered, and all further 
capital to be raised by way of loan, we shall not be far wrong in 
conjecturing that the mortgage debt of the combined under- 
takings will be added to, at the rate of something like half a 
million a year. We mention a rate which will, probably, be 
considerably exceeded. The dilution of ten per cent. capital 
will thus proceed apace, with what results we shall not specu- 
Jate upon. In other respects, the Imperial Company are evi- 
dently inclined to stand by existing legislation. They do not 
propose to repeal any part of their Act of 1869, which obliges 
them to give | fourteen-candle gas, at a maximum price of 3s. 9d., 
with the revision clauses, in case of necessity, for their own 
interests and those of consumers. 

Supposing these Acts to represent the opinions of the com- 
panies consulted, we may, then, presume that they were daly 
insisted on at the conference. What may be the views enter- 
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tained by the Board of Trade, we have said before, that we are 
not acquainted with them. What we may conjecture was the 
upshot of the meeting is, that a compromise was recommended— 
a thing easy to suggest, but difficult to arrive at. We shall, 
however, learn the result in time. The Bills we have noticed, 
seem clearly to show that the companies most concerned are not 
in unison as to the policy to be pursued at the present crisis. 
This we regard as extremely unfortunate. On one ground, and 
that alone, we consider that they might have been safe. If all 
had united to take their stand upon existing legislation, we think 
they might have successfully fought the question out. With 
divided councils, however,'we cannot pretend to anticipate the 
result, and all we can do is, to express a regret that the two com- 
panies most interested in the proposed new legislation at the 
present moment, had not determined on a common course of 
action before they commenced their parliamentary proceedings. 

The Bill of the South Metropolitan Company, of course, adopts 
the sliding scale, with the initial price of 3s. 9d. per 1000 feet. 
It further proposes that the company may raise additional share 
capital, to the amount of £250,000. But as the company have 
hitherto only raised capital entitled to ten per cent., and have 
never exercised their borrowing powers, it is now proposed that 
before any additional share capital is raised, the company shall 
borrow the sum of £62,500, in pursuance of the powers con- 
tained in their Act of 1869. This is very right. For the future, 
share and loan capital is to be raised in the ordinary proportions 
fixed by Lord Redesdale, but it must be observed that, subject to 
the sliding scale, and at the initial price of 3s. 9d., all the new 
share capital will be entitled to ten per cent. The revision clauses 
of the Act of 1869 are, of course, repealed, but we notice that 
no attempt is made to abolish the offices of referees, &c. The 
company propose to supply sixteen-candle gas, to be tested by 
Sugg’s “‘ London” Argand, and provisions are suggested for the 
deposit of model burners, as required by the Regulations Bill. 
We shall have to notice some other features of the Bill on a future 
occasion. To-day, we only concern ourselves with pointing out 
the divergencies of opinion on the part of the metropolitan gas 
companies, on matters respecting which they ought long ago to 
have arrived at a common understanding. 

The worst enemies of the gas companies have perforce ceased 
to complain of the quality of the article supplied in London, at all 
events, by those companies, under the legislation of 1868-9. We 
publish, in another column, an abstract of Dr. Letheby’s report for 
the last quarter, which shows that the illuminating power of the 
gas is well kept up, and the amount of sulphur well kept down. 
There is, in fact, nothing to be desired as regards the quality of 
the gas now supplied in the Metropolis. When we say this, we 
include the gas furnished by all the companies, those still under 
the Act of 1860, vieing with the others, in producing gas of 
high illuminating power, as free from sulphur as their circum- 
stances will permit. 

The Mayor of Birmingham is naturally, and very properly, 
proud of the acquisition of the gas undertakings, and now, in his 
capacity as Chairman of the Gas Committee, is anxious for their 
rapid development. He has asked the Town Council for authority 
to expend £280,000 on extensions of the works, and, of course, 
obtained it without a dissentient voice. The confidence is not 
misplaced. If we had such a man as Mr. Chamberlain, on either 
of our metropolitan authorities, we should be reconciled to much 
that now only provokes our opposition. The small consumer, it will 
be seen, is a difficulty in Birmingham as elsewhere. Mr. Cham- 
berlain seems to object to deposits of money as security, and 
prefers a guarantee from a respectable householder. We think 
he is wrong. If the Corporation take the deposit, and pay inte- 
rest at the rate of five per cent. on sums over 10s., as all gas 
companies since 1871 have been compelled to do, we think a 
boon is conferred on the small consumer by exacting the deposit. 
It may be that Mr. Chamberlain is wishful to save the interest, 
and for that reason is willing to accept a guarantee. We, how- 
ever, advocate the exaction of deposit-money and the payment of 
interest, which, as we have said before, practically makes the 
consumer a co-proprietor in the concern. 

An important rating case is proceeding at Southampton. In 
1869 the gas company were assessed on a calculated net annual 
value of £2906, but the company appealed, and the rateable value 
was reduced to £1925. In July last year the Assessment Com- 
mittee raised the annual value to £5000, and once more the com. 
pany have appealed. The Recorder, before whom the case was 
opened, consented that the matter should be referred to arbitra- 
tion, inasmuch as a mass of figures must be gone into, which 
would occupy several days. It is much to be regretted that the 


ill-feeling against the gas company, existing in the town, should be 
displayed in an attempt to force an exaggerated rate on the com- 
pany, inasmuch as it could only give rise to such expensive liti- 
gation, as we now see in progress, for which the innocent con- 
sumers and ratepayers must suffer. 


If the Town Council really 
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desire possession of the gas undertaking, they should offer a fair 
price, and take it. By harassing the company in the way the 
several town authorities are now doing, they only increase the 
burden of the ratepayers. 

Dissatisfaction with the gas supply is expressed at both ‘Brad- 
ford and Bury, the undertaking in each case being in the hands 
of the local authority. In Bradford the gas is considered dear 
at 3s. 6d. per 1000. It is urged, too—and here we agree with 
the complainants—that the Corporation ought not to make a 
profit out ofthe supply of gas. Local affairs seem to be queerly 
managed in Bradford, for we read in a local paper that 3s. is 
demanded for poor rates, and half of that amount is carried to 
the borough rates. At Bury the complaints are of a deficient 
supply, which, it seems clear, is owing to the smallness of the 
mains. The gas is evidently of good quality, but the consumers 
cannot get enough of it. This is a state of things which the 
Town Commissioners should lose no time in remedying. 


A happy thought has struck some of the Town Councillors of 
Bridgnorth, who see their way to save £140 a year by erxtin- 
guishing the public\lamps at midnight. The Councillors are, of 
course, staid men, who retire to bed at a proper time, and have 
no occasion to see their way about the streets in the small hours. 
For the moment, however, the saving is not to be effected, a 
majority in the council believing, as we do, that a few gas-lamps 
are equal to the services of a policeman in the prevention of 
crime. 

The’ Lighting Committee of the St. Pancras Vestry have 
issued a report, setting forth the saving effected last year by the 
adoption of the average meter system to the public lamps. It 
is quite clear that the greater part of the saving has resulted from 
the curtailment of the hours during which the lamps were kept 
alight. But it is fair to say, also, that while the. company, 
under the old system, would have charged for an estimated con- 
sumption of five feet per hour, the consumption, under the 
meter system, has averaged only four and a half feet per hour. 
It is claimed that the saving effected in the cost of gas during 
the year has been £2865—a result on whicl we may congratu- 
late the vestry, and not commiserate the gas company. If the 
meter system only prevents the squabbling and the grumbling 
which prevailed under the old system, not a little good is ac- 
complished; and there is a sufficient demand for gas in London, 
to enable a company to look with equanimity on the saving of 
a few feet in the public lamps. 

The Vestry of St. George’s, Hanover Square, are considering 
the question of the adoption of the meter system, and also of 
discontinuing the use of cannel gas. As to the propriety of 
the latter step, there can be no question. Any one who com- 
pares the two will see the superiority of the common gas lamp. 
We should be glad to see the use of cannel gas altogether 
abolished in London, but we suppose that—in one locality, at 
all events—it must be continued. 








Hater and Sanitary Hotes. 


Tue characteristic letter of Sir Edmund Beckett, which we 
transferred to our columns Jast week, will, we have do doubt, 
produce much effect. The learned writer brings the water 
question down to the test of common sense. ‘‘Impurists” and 
“Purists” are both laughed at by a gentleman who impartially 
accepts a brief, sometimes on the one side, and sometimes on the 
other, just as it offered to his clerk, endorsed with a good fee. 
But it is a most noticeable fact, that a gentleman, who has been 
listening to all the evidence brought forward on the question 
for something like a quarter of a century, to whom, on account 
of his riches, life must be very precious, and who spends the 
greater part of his time in London, drinking Thames water, is 
perfectly satisfied with our present sources of supply. Want of 
space forbids us from entering upon the question to-day; but 
we commend the letter we notice, and the annual report of Dr. 
Letheby on the water supply of the Metropolis, to the attentive 
perusal of our readers, 

Although cramped for room, we cannot forbear to mention that 
at a meeting of Medical Officers of Health, on last Saturday 
evening, Mr. Netten Radcliffe read a paper ‘‘ On the Prospect of 
“the Reappearance of the Plague in this Country.” We read 
in the daily papers that the meeting was “‘ numerously attended,” 
the fact being that about twenty gentlemen were present in the 
room, one-half of whom might have been Officers of Health. As 
regards the communication made, perhaps the less said about it the 
better. Something like the plague, no doubt, broke out on the 
Lower Euphrates last year. As to the history and progress of the 
epidemic, however, Mr. Radcliffe appears to have given no informa- 
tion. A little unctuous flattery, to the effect that Medical 
Officers of Health and local authorities were perfectly able to 
deal with the matter, brought out the opinion that the only safe 

















Coote nail, insane eee Ree 








Jan. 18, 1876.] 





THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 83 





preventive for the spread of plague is the enforcement of a 
strict quarantine, which shows that sanitary science (as it is 
called) in England, so far as the plague is concerned, has not 
advanced beyond the point reached in Turkey two hundred years 
ago. We allude very unwillingly to such exhibitions as that we 
notice, but the truth must be told. Most likely some sensational 
«‘Jeaders ” will be written and published ‘‘On the Possible Re- 
“ appearance of the Plague in England,” and it is on our con- 
science to recommend the British public not to pay the smallest 
attention to them. 

These are the days of Conferences, and, some day this week, 
we understand that one is to be held in Guildhall, at which 
the Water Companies, the Metropolitan Board of Works, and the 
Corporation will take part. The invitation, we believe, comes 
from the Metropolitan Board, and the infinite condescension of 
Spring Gardens, in giving precedence, on this occasion, to 
Guildhall, cannot fail to be appreciated. It will go far to atone 
for the cruel refusal of the Board to spend money, wrung from 
the ratepayers of Bethnal Green and Poplar, on the improve- 
ment of property within a stone’s throw of Guildhall. On 
that, however, we shall say nothing more to-day. As re- 
gards the coming conference, we may remark that the 
water companies will be ill-advised, if they budge the 
fraction of an inch from their present unassailable posi- 
tion. The metropolitan water companies are infinitely stronger 
than the gas ‘companies. Not one of them has ever paid the 
maximum dividend allowed them by law, nor is more than oue 
ever likely to do so. The basis on which their rates are assessed 
is common to Corapanies and Corporations all over the kingdom, 
and Corporations avail themselves most freely of the rating 
powers they possess. As regards the water-rate in the City of 
London next year, we have already said that the New River 
Company do not intend to avail themselves of the increased 
assessment, and, we believe, we may say the same for all the 
other companies. When this matter is talked over at Guildhall, 
the Common Councillors will not fail to remember that the 
Metropolitan Board have postponed making their precept on the 
City until after the new assessment comes into force next April. 








A CuristMAs APPEAL.—We are thankful to our readers for their generous 
response to our appeal, and acknowledge below the total amount received for 
the sad case we brought before them. We may now add that the father of the 
family died on Friday last, in the infirmary of the workhouse. A portion of 
the money contributed has been applied to the purchase of articles of clothing 
for the widow and four little children, who were almost in a state of naked- 
ness, and to redeem a little furniture, which had been detained for board and 
lodging some months ago. It is thought prudent to allow the widow a small 
sum weekly, until, through the kind help of friends, she is placed in a position 
to earn something for herself. A part of the remaining money will be appro- 
priated to the purchase of clothes for the two elder children, as situations can 
be found for them. 


Sums already acknowledged . . . . . . . £46 1 0 
ee eee eee 010 6 
W.LM.. ‘ 05 0 
Mr. R. Ferrier . . 0 5 0 
Mr, J. H. Lyon . 010 6 
Mr. J. Storer. 3980 
Mr. J. T. Jolliffe 010 6 
a ee 6s 6 220 


RATING OF THE SOUTHAMPTON Gas-Works.—On Tuesday, the 11th inst., 
an appeal of the Southampton Gas Company, against the rating of their works, 
came on for hearing at the quarter sessions, before Mr. T. Gunner, the Recorder. 
The case excited much interest in the town, and counsel were specially retained 
on each side. It was expected that the hearing would occupy several days, but, 
after the opening speech of the company’s counsel, and the partial examination of 
a witness, the case was referred to the arbitration of Mr. Geo. Pownall. 


Capiz Water-Works Company, Limrrep.— An extraordinary meeting of 
shareholders, was held on Friday the 7th inst., at the City Terminus Hotel, 
London, Mr. Hawes, the chairman, presiding. The chairman, in opening the 

roceedings, referred to the difficulties —— which they had had to contend. 

he works, however, were now completed, and everything was going on satisfac- 
torily; and as soon as the new arrangement with the Corporation of Cadiz was 
completed, there was every reason to believe the progress of the company would 
be more rapid than hitherto. It was desirable that their financial position should 
be improved, and it was therefore proposed to increase the capital to the 
extent of £50,000. The money was not required, but the directors asked for 
this power, believing that, as the credit of the company had improved, they 
could raise the money at a lower rate than hitherto. To close the capital account 
and for trade debts they wanted '£25,000, and if this amount were taken in 
debentures, the company would be in a sound condition. It was necessary, 
however, that the interest on the debentures for the next 12 months should be 
provided for, and by taking up the whole £50,000 they could provide for every- 
thing required, including the interest on the debentures up to 1877; and they 
would also have £18,000 unissued of the old debentures. He concluded by 
moving a resolution, which was subsequently altered as follows :—‘‘ That it is 
expedient to consolidate, without prejudice to the existing mortgages, the entire 
nture capital, now amounting to £210,000, and to create a mortgage deben- 
ture stock, amounting to £260,000, bearing not more than 7 percent. interest, 
to be called consolidated mortgage debenture stock; that £210,000 of the said 
atock shall be reserved to extinguish existing mortgages; and that the balance, 
£50,000, be issued forthwith, to be applied to the general purposes of the com- 


pany.” The resolution was carried after some discussion, the chairman, in 
reply, stating that they were now paying their yearly expenses, and all they 
required to improve their position was an increased sale of their water, as to 
which he entertained no doubt. 








A TREATISE ON THE SCIENCE 
AND PRACTICE OF THE MANUFACTURE AND 
DISTRIBUTION OF COAL GAS. 
LXXIX. 
THE GOVERNOR, 


Another form of governor is represented by the fig. 4, in which 
the float is dispensed with, and the holder suspended by a chain, 
passing over pulleys, having sufficient weights to raise it and close 
the valve. 








Fic. 4. 


Each of these weights corresponds with 1-10th or 2-10ths, or other 
regular parts of an inch, and by removing these the pressure is 
obtained. In this respect the vessel differs from the last mentioned ; 
otherwise they are identical in operation. 

The only point of advantage possessed by this governor consists 
in the absence of the float, which in the course of time is liable to 
decay, when it becomes exceedingly troublesome. The evil, however, 
is capable of being remedied by making the float of white metal, 
similar to that employed for wet meter wheels, a plan we believe to 
be adopted by Messrs. Parkinson and Co., of London. 

The governor, fig. 5, next page, was erected by Messrs. A. Wright 
and Co., of Westminster, in accordance with designs submitted to, 
and approved by, Mr. Robert Jones, the engineer, upon the works of 
the Commnunalal Gas Company, and is an example of ingenuity in 
the overcoming of difficulties. The space which could be afforded 
for the governor was extremely limited, as was also the distance be+ 
tween the inlet and the outlets, for the governor has a 36 inch inlet, 
and two 24 inch outlets. The limited space necessitated the employ- 
ment of a tank of a comparatively small diameter, having a gasholder 
barely 5} times the area of the cone base. We have already 
referred to the desirability of having the holder many times larger 
in area than its corresponding connexions, because, the smaller the 
area of the holder, the greater is the liability to produce a lively, 
jumping action of the gasholder, and thereby sudden violent change 
in the rate of delivery of gas, which may seriously affect the public 
and private lighting. a : : 

In addition to the effect just mentioned, there is another which 
occurs with every cone governor of the usual construction—viz., that 
any change in the inlet pressure causes (while the governor is really 
in effective action) a variation in the delivery, or outlet pressure, to 
the extent due to the variation of the operating force of the gas on 
the cone base. This variation is by no means important with a 
governor having a gasholder of an area 15 to 20 times the area of 
the cone, or when the changes in pressure are slight; but when the 
area of the gasholder is but a few times greater than that of the 
cone, and when changes of several inches in pressure occur, as at the 
Commercial works, where double-lift storeage holders are used, the 
variation in operating force becomes very serious. 

To illustrate the matter clearly, suppose a cone has a base equal to 
one square foot in area, and the inlet gas acts upon it with a force 
or pressure equal to that of six inches head of water, then it is 
evident that ‘the gas will exert a supporting power on the cone of 
31} lbs. nearly; while, if the gasholder to which the cone is sus- 
pended be siz square feet in area, and be weighted to give one inch 
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pressure, the gas will also exert a supporting power on it equal to 
31} lbs. Now, suppose next that the pressure or force on the cone 
base falls to three inches, then it is manifest that half the supporting 
power, or 15% lbs., will have been withdrawn from the cone base 
and, in effect, added to the weight of the gasholder, which will then 
operate with a pressure of 14 inch, instead of one inch. 

These reasonings will serve the purpose intended, although they 
are not literally correct, inasmuch as no consideration has been given 
to the effects of friction within the instrument, which friction would 
vary with the velocity with which the gas issued, and modify the 
effect produced by changes in inlet pressure. 

The a, the small area holder of the governor to jump is 
restrained by Mr. F. W. Hartley’s safety and regulating plate, P, 
which has been in successful use for years in the governors made 
by Messrs. A. Wright and Co., and the effects of variation in the 
inlet pressure are neutralized by the invention of the same gentle- 
man, shown at C. The plate, P, covers the concentric vertical pipes, 
and has a bush in its centre, through which the suspension-rod of 
the cone works. It also has a second bush in any convenient posi- 
tion, with a hole of such dimensions as to admit sufficient gas to the 
holders to actuate the latter, but at the same time small enough to 
prevent jumping, should there be any tendency in that direction. 
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The compensator, C, consists of a gasholder (in a cast-iron tank) 
of exactly the same area as the cone base, and is suspended to the 
external end of the strap which carries the counterpoise or pressure 
weights of the gasholder. The tank is provided internally with a 
2 inch stand-pipe, 8, which last is connected by means of 2 inch pipes 
directly with the inlet of the governor, so that whatever be the 
change in sustaining force on the cone base, the compensating 
counterpoise is affected to exactly the same extent. 


It is but justice to state that Mr. W. J. Warner, of South Shields, 
has also put into operation, in a somewhat different manner, a 
svstem of compensation for pressure involving the same principle as 
that just described, he and Mr. Hartley having, independently of 
each other, arrived at similar conclusions. 





By some makers the holder is suspended by a balance lever, sup- 
ported in bearings on its centre; and to the other end are suspended 
the counterbalance weights; in all other respects the instrument is 
identical with the others. 

A very serious and extraordinary accident occurred at a metro- 
politan works some years ago by the use of an instrument of this kind. 
A workman, a painter, while employed in the governor-house, very 
imprudently placed his foot upon the holder of the governor, and 
caused it to tilt over; in this position it became jammed, and although 
the men were instantly upon the spot, and endeavoured to stop the 
passage of the gas by pouring water into the tank, it was all to no 
purpose; the escaping gas, ignited by a neighbouring fire, pro- 
duced a terrible explosion, killing several men. By this explosion 
very singular results were produced; the side of a large holder, 
of about 150 feet in diameter, and situated 100 yards from 
the governor-house, was forced in, and its roof was ripped open, 
around and close to the curb, for a distance of about 30 
yards, the sheets being folded over in one fold, as if they were 
paper. Another holder, about 300 yards distant from the former, 
sustained serious injury, and was rendered hors de service for several 
days. This calamity was never satisfactorily explained, and it 
would be out of place at the present time to revive the subject. The 
circumstance created great sensation, both among gas companies as 
well as the general public; and for a short time governors were 
regarded as sources of the greatest danger. Numerous and varied 
expedients were proposed to prevent a recurrence of such a calamity. 
Some engineers proposed to enclose the whole of the holder, leaving 
only a small aperture in the outer case for the admission and emis- 
sion of air to permit of the holder descending and ascending, 
which, although it would have answered the intended purpose, was 
never adopted. Many extravagant and impracticable remedies were 
also suggested, which, of course, speedily fell to the ground. Amidst 
the number of suggestions, a few, however, assumed a practicable 
character, to which we now call the reader’s attention. 

Earliest among these was the invention of Mr, Everist, of Kidder- 
minster, which is remarkable for its simplicity in construction. This 
consists of a vertical, cylindrical vessel, closed at both ends, the inlet- 
pipe being at the centre of the bottom, and rising to nearly midway 
in the case. The outlet passes off at the side of the top plate, and at 
the centre of the latter is a stuffing-box, through which passes a rod, 
and to this is suspended a bell or holder within the case, and over 
the centre-pipe ; water being placed within the vessel to within a 
short distance of the top of the inlet-pipe to render it effective, thus 
far resembling a system of hydraulic valve. Supported on the top 
of the case is a standard, with suitable bearings, carrying a smail 
grooved wheel, over which passes a chain. To one end of this is 
affixed the rod in connexion with the bell; at the other end are 
counterbalance weights; and according to the extent of these, so will 
be the pressure given by the instrument. 

The cone plug employed in most governors is dispensed with in 
this one, and is replaced by two conical orifices in the side of the be1l, 
the widest part being at the bottom, and the apex just under the 
water-line. The action is similar to the other kinds described. This 
apparatus effectively prevents the possibility of the gas escaping and 
producing accidents, but whether it is efficient for the purpose of 
controlling the pressure, is beyond our experience. 

Another form of governor, having in view the same object, has 
been invented and patented by Mr. Key, of Accrington, and possesses 
considerable ingenuity. In this arrangement, the cone and valve are 
placed in a separate chamber, distinct from the gasholder, which is 
constructed in the usual manner. There are two standards in the 
centre of the apparatus between the two vessels, the holder and the 
‘volume chamber.” On each of these standards works freely a 
grooved wheel, over which passes its corresponding chain, one end 
of each chain meeting in the centre, where they are united to a set 
of counterbalance weights. To the other ends of the chains are sus- 
pended respectively the — and the conical plug, which is 
fixed to a rod passing through a stuffing-box. Thus, as the cone 
and holder are both counterbalanced by the same weights, and 
their wheels are of the same diameter, they rise or descend simul- 
taneously, and, according to the amount of counterbalanced weights, 
so will be the pressure given by the apparatus. This governor, 
although differing in form, is, in action, similar to the others, and 
fulfils the intended purpose, it being utterly impossible for the gas 
to escape, except in the most minute quantities, through the 
stuffing-box. 

The governor invented by Mr. C. Hunt, which was described 
under the head of “ Exhausters,” is well adapted to control the supply 
of gas to a district, and possesses the desideratum that gas cannot 
escape to any serious extent by the displacement of the holder. 

In some large establishments the holders of the governor are made 
of great capacity, guided by columns, and counterbalanced. The top 
of the vessel is converted into a tank, into which water flows, or 
is withdrawn, as the pressure may be required to be increased or de- 
creased, flexible tubes offering great facility for this object. Thus 
the attendant, from observations of the pressure-gauge or register 
in communication with the governor, can control the pressure in the 
most gradual manner, so avoiding those jerks and osciilations which 
at times occur, when carelessly removing or adding the weights. 

There is also a governor manufactured by Messrs. D. Hulett and 
Co., of London, which is applicable alike for gas-works, and also as 
aregulator for consumers premises and street-lamps. In this appa- 
ratus mercury is substituted for the water; and as the former is 
about fourteen times heavier than the latter, the dip, or seal, is 
diminished in direct proportion thereto. Thus, supposing there to 
be a maximum pressure of 18 inches upon the works, and de- 
manding that height of dip, or seal in the governor as ordinarily 
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made, this, with the mercury seal, will be reduced to about 
13 inch, and consequently the instrument can be proportionately 
diminished in height. These governors, although not so well known 
as those with water seal, are very efficient in their operation, are as 
durable, and, we believe, cheaper than the latter. 

(To be continued.) 


Correspondence. 


GAS-EXHAUSTERS AND THE DEPOSIT OF CARBON IN 
RETORTS. 

Sir,—I regret much that Mr. Anderson cannot, from his large expe- 
rience and intuitive knowledge, answer the simple and direct questions put 
to him, and that in giving quotations from my previous letters, he does 
not give sufficient to convey my full meaning. He says I affirm certain 
propositions; amongst others, that we should have far more and better 
gas when the barometer is low, even in a work without an exhauster, 
than it is possible to get from the same coal when the barometer is high, 
in a work with the most perfect exhausting power possible. He further 
makes other quotations to the same effect, without telling you that 
these assertions are qualified by the statement that these are the effects 
I believe would be the result of atmospheric changes, if it were true 
that exhausters have the full effect claimed for them; but seeing 
that I do not admit that exhausters have the full effect claimed fcr 
them, it must be inferred that the effects of atmospheric changes are, 
in my opinion, proportionate to the limited effects of the exhauster. 
Let us hope that Mr. Anderson will, in future, see his way to make clear 
the meaning of the quotations he gives, and that he will also yet see 
his way to give my questions a direct answer. 

I will be glad to become a convert to Mr. Anderson’s way of thinking 
on receiving sufficient reasons; but, in the meantime, allow me to say 
in reply to what he calls a direct issue, that my belief is the reverse 
of his, for I believe that the higher the barometer, the poorer is the gas 
produced from a given coal; i.e., the less isthe amount of illuminating 
power in sperm value per ton of coal distilled, the temperature of the 
retorts being the same, and the gases corrected to the standard pressure 
and temperature. Secondly, that the gas made from a given coal will 
be of superior illuminating power, and have a higher specific gravity 
(and, consequently, a ton of coal will give a greater gross weight) 
when made in works located at considerable altitudes, than when pro- 
duced in works located at sea level, the retorts being kept at similar 
temperatures, and the gases corrected by calculating to the same tempe- 
rature and pressure. Thirdly, that if the Lanark people were to in- 
crease their working pressure to 12 inches (equal to the working 
pressure in Glasgow, when an exhauster was in use), that the quality of 
the gas would be, if anything, superior at Lanark, and the gross sperm 
value substantially the same per ton of coal distilled in clay retorts to 
that which would be got at Glasgow; and further, the volume of the 
gas per ton of coal distilled in clay retorts under a pressure exceeding 
that of the external atmosphere by a column of water 12 inches high, 
will not be reduced by leakage through the pores of the retort, after 
they have been at work a few days, exceeding one-tenth of what Mr. 
Anderson asserts, the gases being‘corrected for temperature and pressure, 
and the retorts kept at similar temperatures. I also take it for granted 
that in all cases the gases are stored under like temperatures. 

When a missionary goes to convert the unbeliever, it is not necessary 
for him to get at his proposed convert’s reasons for holding erroneous 
views ; sufficient for him to know or believe that they are wrong. I 
will, therefore, reserve my reasons for the above beliefs till such time as 
Mr. Anderson kindly gives me his views on the subject, when, if they are 
sufficient to convince me, I will at once become a convert. If not, I 
will give Mr. Anderson my reasons for my present belief. 

Mr. Cleland has also promised to give us his views as to the utility of 
exhaustion, and the errors entertained by me in reference thereto. I do 
hope he will kindly find time to do so at an early date. 

Corporation Gas-Works, Hamilton, Witiiam Duntor. 

Jan, 8, 1876. 








Sir,—The statement of your intelligent correspondent, Mr. Tysoe, 
that the deposit of carbon within the retorts arises from the action of 
dialysis, seems to be accepted by some of your readers as a complete ex- 
planation of the cause, and, as error advances with wonderful rapidity, 
I desire to offer a few observations on the question, in friendly contra- 
diction to the assertions of Mr. Tysoe. 

That gentleman refers only to the action on clay retorts; but had he 
been engaged in gas manufacture 30 years ago (which I presume he was 
not), when iron retorts were almost exclusively employed, he would 
have known that this deposit of carbon was created with like facility in 
iron as in clay retorts, the heats and pressure in both cases being the 
same, 

Many of your readers will remember that retorts which had been in 
action only three or four months, were often literally half filled with 
carbon, deposited gradually from the end, and leaving only a charging 
space of about 4 feet long, in a retort of 7 feet 6 inches, and tapering at 
the sides. 

To the present generation this may appear exaggerated ; but it is, 

nevertheless, true. The carbon commences depositing itself on the end 
of a retort, gradually increasing or growing upon itself, and as it was 
void of porosity, we must assign, therefore, another cause for this trouble- 
some accumulation, and not attribute it to dialysis. Moreover, as every 
one knows, when once this carbon attains a considerable thickness, its 
accumulation becomes very rapid, which leads to the inference that it 
possesses the power of decomposing the gas, and, in a manner of speaking, 
creating itself. 
_ I will now give another reason for my objection to the new theory. 
Some years ago I was consulted concerning a small works, which had 
been erected by amateur gas engineers, and had been in operation about 
18 months. Some of the retorts (of which there were 13, all of iron) 
had been in continued active service during the whole of that period; 
and on examination, to my surprise, the ‘‘ heats”’ of the retorts were no 
higher than a — Naggeaer as seen in broad daylight, corresponding 
with about 1350° Fahr., and I was informed that they had never been of 
a higher temperature, nor did the manager consider it desirable to 
increase it. 





' 





I changed all the settings, and had a good opportunity of examining 
the retorts, when I ascertained that, practically speaking, no deposit of 
carbon existed, nor, as I was informed, had any ever been removed. 
The retorts were in excellent condition, and, had I been unacquainted 
with the circumstances, I should have imagined that they had been 
placed within the oven for a period of a few days only. The pressure 
was about equal to 10 or 12 inches on the works. 

Hence we learn that iron retorts may be practically used without pro- 
ducing any carbon deposit on their interior, which fact indicates most 
clearly the cause of its production—that is, high heat, aided by heavy 
pressure. 

It is needless to say that the undertaking referred to was most unpro- 
fitable, it being, in fact, through the low heat employed, a tar distillery, 
without realizing any value for that product. NEMO. 


REMOVAL OF CARBON FROM, AND A REMEDY AGAINST 
THE DEPOSIT OF CARBON IN, RETORTS. 

Sin,—Referring to the letter signed ‘ C. T. S.,”’ in your issue of the 
11th inst., what he proposes might have the advantages he shadows 
forth, if it could be done ; but to me, engaged as I have been for many 
years in the manufacture of clay retorts, his idea seems quite imprac- 
ticable. He is evidently in entire ignorance as to the way clay retorts 
are made, or he would never have advanced any such method. Again and 
again have I read his proposal, to see if I understand him, as it seems 
to me so simply absurd, from a manufacturer’s point of view. Clay 
retorts can be, and are, made, in which the deposition of carbon is mate- 
rially reduced, and they can be supplied at exceedingly moderate prices. 
This being so, one naturally asks why they are not more extensively 
used. Ireply, it is simply the old tale over again—“ price.”’ A gas company 
ask for tenders; they are sent in—a retort is a retort, and the lowest 
price takes the order. What encouragement is there, then, for those who 
throw more labour and expense into their goods, so as to produce a 
superior article. As arule, gas companies, with others, take the lowest 
price. First-class retorts are made, which are worth double the money 
to gas companies, to many that are in the market, and yet it is with the 
greatest difficulty they can be sold, because of the slight extra cost. 
*‘ Quality’ always was worth paying for, and I think that this will hold 
good, even in the case of clay retorts. r = oo 
” Wortley, Jan. 15, 1878. W. &, Geawe, 

MALAM’S PROCESS OF GAS-MAKING. 

Srr,—I will deal with the communication from Mr. M‘Gilchrist, in 
your last issue, as briefly as possible, by placing before your readers the 
material portion of the correspondence which passed between Mr, 
M‘Gilchrist and myself on the subject of testing my patent process, and 
leave them to judge whether that letter is not calculated to mislead, and 
how far it is in accordance with fact. 

The first letter on the subject from Mr. M‘Gilchrist is dated the 27th 
of September, 1875, in which, after informing me that a committee had 
been appointed by the West of Scotland Association of Gas Managers to 
test my method of gas-making, he proceeds to say that, at a meeting of 
said committee— 

The following suggestions were made as to the modus operandi of conducting 
the experiments, so iar as our association is concerned :— 

1. That you shall select the coal most suitable for your process, 

2. That sufficient coal shall be provided for making experiments, both by the 
old and your method of carbonizing, and in order that the coal may be of uni- 
form quality, that the whole may be broken and intimately mixed. 

3. That both modes of carbonizing shall be made with your plant—that is to 
say, after you have produced the best results possible by your process, that you 
shall hand over the use of your plant to us, when we shall convert it into the 
ordinary process of carbonizing coal, by stopping off the water in or around the 
stand-pipe, withdrawing the incandescent coke from end of retorts, charging 
with similar charges, and drawing in the ordinary way. 

The committee will be glad to hear from you if you agree to the foregoing 
arrangements, and when it will be convement for you to allow the experiments 
to be made, with any alterations you may suggest. 

(Signed) JAmMB6 M‘Gitcurtst, Secretary. 


To this letter I sent the following answer :— 

Dumfries, Sept. 29, 1875. 

Dear Sir,—Yours of the 27th inst. to hand,and note contents, I shall be glad 
to afford the committee every facility for efficiently testing my process under 
the following conditions, viz.:— 

1, That the test be made with the best description of Lesmahagow coal (a 
coal which we all know), said coal to be provided at the expense of the 
Association. 

2. That the test by my proccss be made at the Dumfries works, in presence 
of said committee. 

3. That the test by the ordinary process be made with an equal quantity of 
the same coal, in some gas-work within a reasonable distance of Dumfries, 
where the ordinary process of gas manufacture is carried on, and where the 
usual means of testing are available. Similar charges to be used, and said ex- 
perimental test to be conducted in my presence, and in presence of others acting 
on my behalf. 

It is impossible by the means proposed in your letter to convert my plant so 
as to reduce it to ordinary plant as in practical use. I neither desire to take 
nor give any advantage, and consider that the conditions herein laid down will 
be the fairest for all concerned. As soon as possible after the conditions are 
satisfactorily settled I will arrange for — of the committee. 

(Signed 
James M'Gilchrist, Esq., Secretary of West of Scotland 
Gas Managers Association. 


Several letters of a somewhat similar character passed between us (in 
one of which I consented to provide the coal at my own cost), the end of 
it being that, as the committee would not alter their determination to 
abide by the conditions laid down in Mr. M‘Gilchrist’s first communica- 
tion, and as, in my opinion, such a test would be thoroughly unreliable, 
and lead to an amount of useless speculation, I felt bound to decline 
giving my consent to this or any other method which would in any way 
leave the matter in doubt, so far as the gas world is concerned. All 
that I want, and, as I think, am fully entitled to claim, is a fair, honest 
trial of process against process, nor can I see any objection to the fair- 
ness of the conditions which were laid down in my first letter; but of 
this, and, indeed, the whole affair, I leavet he readers of the JournaAL or 
Gas LicutiNe to form their own opinions. A. Maram, 

Dumfries, Jan., 14, 1876, 


A, MALam. 
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Parliamentary Intelligence. 


: GAS AND WATER BILLS, 1876. 

Memorials, complaining of non-compliance with the Standing Orders in the 
cases of the following petitions for Bills, were deposited in the Private Bill 
Office, before the 16th of Jannary:— 

Stockton and Middlesbrough Corporations Water Bill from (1) Stockton and 
Middlesbrough Water-Works Company and the Corporation of Darlington, (2) 
1 aaa of Darlington, (3) Greta Bridge Highway Board, (4) Anthony 

atson. 

Thanet Gas Bill from M. Ellis, 

Padibam and Hapton Local Board Bill from Colonel Townley. 








Wegul Intelligence. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
WEDNESDAY, JAN. 12. 
(Before Vice-Chancellor Bacon.) 
PATTERSON V. THE GASLIGHT AND COKE COMPANY. 


The arguments in this case were resumed this morning. 

Mr. Fry, Q.C., said, before proceeding to address his lordship upon the case 
he had an application to make. It would be in his lordship’s recollection that 
there was a certain book of testings which came in controversy during the 
examination of Mr. Trewby. He, and his learned friends who were with him, 
thonght it had been arranged to be admitted that the testings there contained 
were a true statement of the testings made by the gas examiners. But Sir 
Henry James said he did not admit it. He would, therefore, ask permission to 
recall Dr. Letheby, whose reports they were, and to ask him a question or two 
as to the accuracy of those returns. 

The Vice-CHANCcELLOr. said he did not think that would be necessary. 

Sir Henry James said that the matter stood thus—-that what Mr. Fry was 
referring to purported to be a copy of that which no doubt was correct; and, 
subject to pointing out any errors, if there were any, the book would be 
admitted. 

Mr. Fry said the monthly averages were in evidence, but the details from 
day to day, he thought, were not. 

The Vice-CHaNnceELLor remarked that, after what Sir Henry James had said, 
there would be no difficulty. 

Mr. Fry then proceeded to address the court, and in doing so said he would 
use as mucl: brevity as he could, because, although the case was multiplex and 
complex, yet his lordship had given so much time to it that he thought be 
need not go very minutely into details. He would not discuss the question of 
infringement, because he thought it was abundantly admitted in the answer 
that, if the plaintiff was in possession of a valid patent, there had been an 
infringement of that by the works carried on at Beckton, although the case 
might not be so clear with regard to Bow. The question then was, whether or 
not the plaintiff had a valid patent, and the answer might be said to divide 
itself into two heads upon that point. In the first place, it denied the validity 
of the plaintiff’s specification, and in the second place the novelty of the 
invention. As regarded the first head, he did not desire to add anything to 
what had fallen from Mr. Kay. He thought his learned friend would have 
satisfied the court of the validity of the plaintiff's specification and its suffi- 
ciency; and he left it to his friends on the other side to snow, if they could, any 
defect in that specification, He would address himself to the question of the 
novelty of the invention. Upon that the defendant’s case seemed to be 
somewhat self-contradictory. It alleged, in substance, that the prin- 
ciple and practice involved in the plaintiff's patent had been known 
for a long time past to gas engineers, gas chemists, and persons 
conversant with the manufacture of gas. Many of the witnesses took 
that view, and treated themselves as having been for a long time in possession 
of that information, which the plaintiff said he communicated to the publicby, 
his patent. The defendants said further that Mr. Mann made the discovery in 
1871. How Mr. Mann could have discovered in 1871 what was common pro- 
perty long before, he did not understand. Then it was said that if Mann did 
not discover it, it had been worked at Bow from 1867 down to the present time. 
Further, it was said that it was discovered by Mr. Trewby in October, 1871. 
That was very singular, because if Mr. Mann and Mr. Harris had discovered it 
long before, how happened it that Mr. Trewby discovered it in 1871? It was 
further said that Mr. Trewby discovered it in 1872. That case contradicted 
itself. He would address himself to Mann’s patent, the Bow works, and the 
Beckton works as anticipations, Did Mann, by his patent, promulgate to the 
public, not merely the same object, and not merely the same principle, but the 
same process? Did he communicate a means by which a known chemical fact 
might be applied to the manufacture of gas, so as to effect the purification in 
question? It was well known that it would not do in letters patent to enun- 
ciate a principle, unless there were shown a process and mode by which that 
principle could be applied to the object in view. The case of Betts v. Menzies, 
idth House of Lords, p. 117, finally enunciated that principle. He submitted 
it was clear, taking the specification itself of Mr. Mann’s patent, that he did 
not know, and did not, therefore, communicate to the public, that process 
which was the essence of the plaintiff’s patent. The essence of the plaintifi’s 
patent was applying the carbonic acid in the first place to the cal- 
cium, so as to create carbonate of calcium, allowing the sulphuretted hydrogen 
to pass on, so as to form, in the second place, sulphide of calcium, and then 
that sulphide of calcium operating upon bisulphide of carbon which was in 
the gas, extracted it. Having three impurities to deal with—carbonic acid, 
sulphuretted hydrogen, and bisulphide of carbon—the lime was used for the 
extraction of every one; in the first place for the extraction of carbonic acid, 
the effect of which was to prevent its turning the sulphide of calcium into car- 
bonate of calcium, and thereby maintaining it in the condition of sulphide of 
calcium, which extracted the bisulphide of carbon, so that you used the sul- 
phuretted hydrogen to make an article which itself extracted the third im- 
purity. Therefore a broad distinction must be drawn between the ordinary 
foul lime, which was created by letting the crude gas in upon the common 
lime, which converted it partly into carbonate,and partly into sulphide of calcium, 
in a perpetually diminishing quantity; because the carbonate of calcium was 
always gaining ground upon the useful sulphide. Mann’s ailidavit made in the 
case clearly showed that he was not conversant with the process patented by the 
plaintiff. Mann’s notion was that, turning crude gas upon ordinary lime pro- 
duced sulphide of calcium, which it did not do, except partially, and for a 
very short space of time, and in a condition which was always diminishing in 
the presence of the carbonic acid gas. The same blunder existed with regard 
to the ammonium process as described by Mann. The plaintiff in his affi- 
davit fally exposed this fallacy, and upon that he had not been shaken in 
cross-examination. The “strong liquor” of Mann was highly carbonated 
liquor, and, therefore, useless. Dr. Stevenson’s evidence showed that Mann 
failed to solve the problem, and neither he nor any of the witnesses who gave 
evidence upon that point had been cross-examined. Dr, Odling, in his cross- 
examination, showed that Mann’s process was defective and faulty, because it 
treated only of the conversion of a part into sulphide of calcium; and lt was 
not only partial, but temporary. Mann expressed a — as distinguished 
from a process. The principle was identical with that of the plaintiff’s, and 


the purpose to which it was applied was the same according to Dr. Odling; but 
he did not say the process was the same. Dr. Odling drew a distinction be- 
tween the enunciation of a principle, and the enunciation of a process, by 
which that principle could be advantageously applied to the purification of gas. 
The plaintiff did not claim a vague and general principle, bat a particular pro- 
cess. Dr. Odling, drawing the distinction between principle, purpose, and pro- 
cess, showed that Mann’s object or purpose was the same, Mann’s principle was 
the same; but he had no process by which it could be effectually done, because 
he mingled carbonate of lime and sulphide of lime. Mann neverhad grasped 
the principle of extracting the carbonic acid gas separately. He did not know 
that the ordinary foul lime was not mainly sulphide; he did not know that 
would cease to be sulphide, and turn into carbonate. He did not know the im- 
portance of separating the carbonic acid, and thereby having a material which, 
not partially, nor temporarily, but wholly and permanently extracted the 
sulphur impurity. Case after case had determined that a mere enunciation of 
a principle which could not be practically applied, would not stand in the way 
of another subsequent patent which pointed out a mode of applying the same 
practically, You could not prevent others from securing to themselves the 
benefit of a patent, because you had pointed out a barren and fruitless mode of 
applying a principle which was afterwards applied by another person to produce 
beneficial results. Had Mann’s been a barren, or a fruitless patent? The 
answer to that was obvious, from the evidence of Mr. Mann himself. He 
said he dropped his patent rather than pay the third £50. He never received 
any royalty, never granted any licences, never brought any action, never insti- 
tuted any suit, and it had never been applied at all. Mr, Mann, in his inter- 
view with Mr. Kirkham in the month of May, 1872, showed that he was not in 
poseession of any method whatever by which he could keep the sulphur down 
if it entered his gas, because he said he was dependent upon the coal that 
he used. He had no key to purification. He might get some out. What went 
into the first purifier would always come out at the end. If a person knew a 
process of purification upon which he could rely, and could always use that in 
such a mode that he could extract the sulphur impurity, be it much or little, 
what went in would be no measure of what would come out in the way of 
impurity. But if he were at sea with regard to the process, and could only 
reduce the sulphur impurity by a sort of rule of thumb, sometimes less, and 
sometimes more, then, of course, the impurity entering the first purifier was a 
most essential ingredient in determining the question of how much would come 
out of the last purifier. The gas referees, in their report upon the kinds of coal 
used, said: ‘If there had been any efficient process of purification in use, the 
kind of coal would be a matter of no importance as regards sulphur impurity.” 
Mr. Mann, in re-examination, was asked why he did not continue his patent, 
and he said the reason was that, seeing the thing was in litigation, and also 
seeing that they were accomplishing what he was aiming at at Bow, it was no 
use spending money. When he took out his patent in 1873, the Bow process 
did not stand in his way, or he would not have taken it out at all, and he said 
he believed it to be novel. In 1874 the Bow process was so like his that he did 
not think it worth while to go on with it. Did not this show that the story that 
the Bow process was an anticipation from 1867 could not be true, and that 
Mann knew it was not so? With those observations, he would leave Mann’s 
patent. Taking it as it stood, and by the light of the scientific evidence, it 
would be found it did not enunciate the process upon which the plaintiff relied, 
in order to be the principle to the purpose. Further, when the question was 
asked, was it fruitful, it was found that it was a mere abortion, and had 
come to nothing. Then this sort of argument had ran through the defendants 
case. It was said there had been no real discovery at all. Mr. Trewby said he 
knew ali about it, and had always known all about it. The suggestion was— 
how improbable it is that anu outsider, like Mr. Patterson, should have discovered 
something which we great gasmen, skilled in gas for a long period of time, had 
failed to discover. If Mr. Patterson had come to us, we would have told him all 
about it long ago. Was there, or not, contemporaneously with the publication 
of Mr. Patterson’s patent, a great and important change in the manufacture of 
gas, so far as it related to the purification from sulphur compounds? That 
question must infallibly be answered in the affirmative. The gery Aang 
both at Beckton and at Bow, drawing a line between the months of March and 
April, 1871, showed a contrast, which spoke volumes upon the subject of there 
being a great change and a great discovery. It would be found that, both at 
Beckton and Bow, there was a most striking diminution in the average and in 
the maximum, and it would also be found that there were less variations in 
the results, The fluctuation disappeared. The disappearance of fluctuation 
meant control, and the presence of fluctuation the absence of control. As with 
Mr. Mann so with the persons at Bow and Beckton, they were the mere play of 
circumstances, because they were at sea. Nothing could be more emphatic 
than the state of despair which was expressed in the letters of Mr. Phillips, 
written on behalf of the defendant company to Dr. Odling and Dr. Letheby. 
They had been harassed for years. The municipal authorities were urging 
complaints, The referees had been appointed, and during all this time in 
discharge of the duties cast upon them, were unable to fix a maximum, because 
they said, there being no knowledge of the source of this impurity, to fix 2 
maximum, and thereby subject the gas companies to the liability to fines for 
exceeding that maximum, would be unreasonable and unfair, and they declined 
to fix the maximum for that very reason. Could any stronger evidence of the 
absence of control be imagined? Nothing was clearer than the confession of 
the inability of the gas companies to control it in any way. The statement of 
Dr. Odling would be remembered—namely, that the question of the sulphur 
impurities was one upon which trustworthy knowledge was but very small. 
That was the state of Dr. Odling’s mind on the 19th of February of the 
same year that the plaintiff's patent was taken out in March. Then 
there were the protests of the gas companies against fixing any maximum, 
in which Mr. Harris, the manager of the Bow works, who was now said to have 
been in the possession of the secret since 1867, joined. Mr. Harris's attention 
was drawn to an interview, which took place in May, 1870, between the gas 
engineers and gas referees, at which he stated he had no control over the 
sulphur, that if he found 30 grains he would not know what to do with it, and 
that, in his opinion, the companies would not! be safe if the maximum were 
fixed at 50 grains. In 1871,the sulphur increased to 27 grains per 100 cubic 
feet. The company accepted the maximum which was fixed, and rarely 
exceeded it. In re-examination by Sir H. James, he tried to show that there 
was not complete power over the purification, for, in answer to a question, Mr. 
Harris stated he should never consider they had complete power over the 
bisulphide of carbon until a means was discovered of removing the whole of it; 
but no question was asked whether he had such control as enabled him to work 
under the maximum. So that they had Mr. Harris confessing they had no control 
in May, 1870, although in the box he admitted that after the referees fixed the 
maximum he was able to work down to it; and did not give a single instance 
in which they exceeded it. There was not only the absence of protest on the 
part of the company against the maximum being fixed, but the evidence of the 
defendants witnesses showed they were in possession of such cont rol as to be 
able to keep within the maximum. Was it possible, on such facts, to come to 
the conclusion which the defendants asked his lordship to, that there had been 
in substance no discovery by Mr. Patterson? He did not think it was. Dr. 
Odling’s view was the same, that a great change had taken place in the mode 
of the purification of the gas. 

The Vice-CHANCELLOR asked whether there was any difference between the 
process mentioned by Dr. Odling in his report, and the plaintiff's invention. 

Mr. Fry: None. Supposing that what Dr. Odling recommended as an 
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the same process as that which Mr. Patterson patented. The answer of the 
defendants stated that the process in use at Bow was an anticipation of the 
plaintiff’s patent, but upon carefol examination it would be found that that was 
not so. The fundamental error was, that no attention was drawn to the mis- 
chief done in the purification of gas by allowing carbonic acid gas to remain 
free, and upon that Mr. Harris was in the same state of ignorance as he 
originally was, He would not say that that was an essential thing; and in his 
examination he stated that the question of carbonic acid being left in the gas 
was merely a matter of £ s,d,and that it was more economical to use coal 
which gave an increased illuminating power. His lordship would recollect the 
plaintiff extracted sulphuretted hydrogen by fixing it in the calcium, thereby 
creating sulphide of calcium; but at Bow the sulphuretted hydrogen was fixed 
by oxide of iron. At Bow there were no testings for carbonic acid, but in the 
plaintiff's system the testing for carbonic acid was of the very essence, because, 
if it passed on, it destroyed the sulphide of calcium purifiers, Mr. Pierce, 
one of the gas referees, stated that, during the whole period of his visits 
to the Beckton and Bow works, testings in the lime purifiers for carbonic 
acid were not in use; ou one occasion only did he see the gas tested for car- 
bonic acid, and then the testing was made, not in connexion with the lime 
purifiers, but on the purified gas. Both Mr. Carpenter and Mr. Harris also 
stated they did not rely upon the carbonic testings, but that they did some- 
times from curiosity take carbonic acid testings. He (Mr. Fry) put it to his 
lordship that the system at Bow was merely the common system of using 
ordinary foul lime, and that it differed from the plaintiff's system in three 
particulars—viz., that there was no attempt made to fix the carbonic acid; that 
they left that mischievous substance at liberty to do its work of destroying the 
sulphide of calcium; that they did not fix the sulphuretted hydrogen by the 
lime, so as to retain sufficient sulphide of lime to act on the bisulphide of 
carbon; and that they had no testings for carbonic acid. It was suggested by 
the defendants that testings were now carried on at the Bow works, but those 
testings were in the cumbrous method known as the sulphur test—not for 
sulphuretted hydrogen, but for sulphur impurities; and, as Dr. Letheby 
explained, unless you took out the sulphuretted hydrogen, that test could only 
be used in the last stage. Mr. Carpenter had stated that he used the test to 
see whether or no the purified gas had more impurity in it than the crude ; 
but Mr. Patterson, in the evidence in reply, explained the sort of accident 
against which Mr. Carpenter used the test. At the Fulham gas-works a series 
of testings, carried on for a month, showed sulphur, at the inlet of the purifier, 
21°13; at the outlet of the oxide of iron purifier, 29°13; and at the outlet of the 
lime purifier, 28°46. Therefore, in these cases the purifiers were so far from 
fulfilling their purpose that the gas contained upwards of one-third more 
sulphur on emerging from them than when it entered. That was the purpose 
for which Mr. Carpenter used the sulphur test at Bow, and the suggestion on 
the other side, no doubt, would be that that was practically the same test as 
the plaintiff would use, he using the test for carbonic acid between the car- 
bonate of lime and sulphide of lime purifier. But the tests were not used in 
November, 1867, for Mr. Harris, when pressed as to when he first used the tests, 
stated he could not fix the exact time. 
Mr. SoutHGATeE: He said he used it in November, 187, for the first purifier. 
Mr. Fry said Mr. Harris stated he was positive ic used it at the first and 
second purifiers in November, 1867, but he could not tell when he used it 
for the second, so that really he could not recollect anything about it. Mr. 
Pierce stated that he never saw any testings used at all; and Mr. Carpenter 
said the purification had not been improved, though their knowledge might be 
more firm now on the subject than it was in 1867; they did not obtain better 
results than in 1867; and in 1868 and 1869 the purity was under the standard, 
the lime being changed for every 3} million feet of ges. So that Mr. Car- 
penter had arrived, by his improved experience, at an estimate of how fre- 
quently the lime ought to be changed; and, in effect, he said, they knew how 
much gas passed through the lime purifiers would fix the carbonic acid, and 
allow the sulpburetted hydrogen to pass off, converting the second set into 
sulphide of calcium purifiers, and he fixed that as the proportion of lime to the 
gas, which ought to be allowed. But he would show that that proportion was 
arrived at after the date of the plaintifi’s patent. Mr. Carpenter stated that 
the purifiers were kept in operation for about thirty hours; but in the daily 
records of the Bow works, appended to the referees report, the time the puri- 
fiers were kept in action was stated as 345, 248, 192, 190, 166, 146, and 144 
hours, so that the change must have been made after that date. He maintained 
there was no evidence to show anything likean habitual useof carbonic acid tests 
down to the date of the patent. In March, 1872, Mr. Harris stated they made 
a slight alteration by slaking the lime with a quantity of water, and about that 
time they commenced using more lime; they remained using the same quantity; 
but the make of gas was decreasing, and, consequently, they used more in 
proportion to the make of gas. So that that was clearly after the date of the 
patent. Mr. Harris went on to state that the purifiers were changed more fre- 
quently, the increase for the year being something like 50 per cent., that pro- 
portion giving 7 million feet of gas to the slaked lime before it was foul. So 
that the increase in the change was made after the patent. That showed that 
whereas before the letters patent they were changing the purifiers so infre- 
quently that the greater portion, or the whole, of their lime would be in a 
state of carbonate of lime, they now changed them so frequently as to enable 
the second lime purifier to remain to a considerable extent in the condition of 
sulphide of lime; and yet these people, making that material change, asked his 
lordship to believe that in November, 1867, they were doing pre- 
cisely the same thing. The result showed they were not doing 
the same thing. Another circumstance not immaterial was, that 
Mr. Harris being called upon to report to his directors upon the 
referees report, published upon the 26ta of March, made a report in 
June, and, knowing that he was practically infringing the plaintiff's patent, 
told them of immaterial changes which he had made in the process of manu- 
facture, but omitted all mention of the material one; and the only way In 
which he accounted for that was by saying that it did not occur to him. He 
should ask the court to find that the material result arrived at by Mr. Car- 
penter was come to upon the evidence, in March, 1872—in other words, after 
the plaintiff’s patent was made public, and the referees report was published, 
they made the substantial change. In June, 1872, Mr. Harris did not think 
fit to refer to that in his report, but simply referred to two immaterial circum- 
stances, and now he would have them believe that that which formed the 
whole basis of the system of working at Bow, which, after the date of the 
patent, was successful, was not a material thing. What was done at Bow 
depended upon the proportion of the lime to the quantity of gas—arrived at by 
experience, they said; that proportion was finally settled in March, 1872, and 
from that time they had been, in effect, doing what the patent indicated—viz., 
maintaining sulphide of calcium, and he maintained that that success was due 
to an imitation of the patent. That theory was substantiated by Mr. Harris's 
own statement of what was being done at Bow; for in his report to the gas 
referees he stated that he had used soda waste without success, and that during 
the latter part of 1866, having made certain experiments with dry lime, he re- 
moved 40 per cent. of the sulphur compounds—and that the court was asked to 
believe was an anticipation of the patent. Then, in 1870, Mr. Harris stated he had 
no control over the sulphur impurities; in October, 1871, he stated he did not 
know how to get rid of the impurities; and in December, 1871, his statement is: 
I used to think myself a great swell in lime purification, but now I find myself 
left far behind.” Taking those statements, with the marked proportion of the lime 
to the gas after the patent, and with the differences appearing on the evidence 
of the process at Bow and the plaintiff's, was it possible to believe the story that 


from November, 1867, down to the present time, a process had been used at Bow 
which was, substantially, an anticipation of the plaintiff's process? If Bow 
had been in possession of the secret in 1870, would not the same pro- 
cess have been adopted at Beckton? But so convinced were the directors of 
the company that they were not‘ in possession of the secret, that they 
did not attempt to follow the plan in use at Bow. Their own acts, 
their own conduct, and their own despair showed that they were 
not in possession of the secret. ‘They wrote to Drs. Letheby and Odling to help 
them, but yet Mr. Trewby would have the court believe that he was in posses- 
sion of the secret, but that no one came and asked him for it; although they 
made fools of themselves by writing these letters, he could have put the thing 
straight if he had been asked. In his evidence he stated he knew the source of 
the failure, and if the doctors had asked him, he could have disclosed the cause. 
He did not for a moment believe, considering the flippant manner in which 
Mr. Trewby gave his evidence, that that gentleman’s testimony would receive 
much consideration at the hands of the court. Mr. Trewby set upno less than 
four causes as accounting for the failure at the Beckton works, the first being 
the alleged distortion of the a. It was said the lime would not lie in 
the trays evenly, but would fall down in the centre, leaving the sides bare, but 
if so, that must have been noticed every time the purifier was —s and yet 
for a year and a half it was not noticed and never corrected. That explana- 
tion was not given to the Referees at the time, not set up in the answer, but 
was given for the first timein the affidavits, though the explanation of the way 
in which it was operated was not given till the witness was in the box. Even . 
supposing there was some distortion, could that, being the result of a gradual 
process, account for the failure in the Beckton works, which began in the very 
commencement of the works, and continued throughout? It might account for 
success at first, and a gradually increasing failure, but it could not account for 
failure from the commencement; and, therefore, he did not wonder at the fact 
of the distortion not being mentioned to the referees—it was not mentioned 
because it was immaterial, and had nothing whatever to do with the failure. 
The second cause 2 "Ty by Mr. Trewby for the failure was the absence of 
the check purifier. It was not necessary to comment upon that, as it would 
speak for itself. Then, in despair, he might say, Mr. Trewby gave two other 
causes—that there were no proper condensers, and that there were bad scrubbers ; 
and the evidence distinctly showed what the fanct:ons of those two instruments 
were. The office of the condensers was to extraci—first, tar; secondly, water ; 
thirdly, some ammonia; and, lastly, a little carbonic acid and sulphuretted hy- 
drogen, leaving the gas which passed through them substantially the same, for the 
purpose of the extraction of bisulphide of carbon, as it went in. The putting for- 
ward of that excuse was a mere blind, and the same observation applied to the 
scrubbers. The scrubbers took out ammonia with 2 little carbonic acid 
and sulphuretted hydrogen, leaving the gas the same for the sulphur impurities 
as it went in. The reason was obvious why none of these causes were given 
before—viz., that they had nothing to do with it, and were only given by the 
witness because he had no better cause to give. These four causes, to which 
Mr. Trewby attributed the failure at Beckton, any of which must have been 
known by a gas engineer, and could easily have been remedied by the officers 
of the defendant company, were allowed to operate from November, 1870, 
down to the month of May, 1872, when they state their purification began to 
be complete ; and allowed to continue, notwithstanding the pressure put upon 
them by the Legislature, the municipal authorities, and the Referees. Was it 
credible that those things were the real causes of the failure, when they were 
anxious to do everything they could to remedy the defect which was causing 
them so much anxiety? He could not help thinking that his lordship would 
consider that what stood in their way was the same ignorance which stood in 
their way at Bow—that they did not know how to get rid of the impurities. Then 
it was said by the defendants that they discovered it in October, 1871, or if not 
then, they did in February, 1872; but he need not discuss the question as to 
when they discovered it, because Mr. Trewby put the date at October, 1871. 
But it was apparent, from the experiments he made, that he had no more con- 
trol over the sulphur at that time than he had previously; because, if his ex- 
periments had been successful, then they would have been continued at Bow, 
instead of being abandoned as they were. Dr, Odling in his evidence, which 
was of the last importance, said he had been consulted at different times by 
the Imperial, Phosnix, South Metropolitan, the Burslem, and a great many other 
companies. His attention was directed to a lecture which he delivered before 
the British Association of Gas Managers, in the month of June, 1872, and the 
observations of Dr. Odling were addressed to persons who, if any one of the 
statements were exaggerated or untrue, would at once have detected it. He 
described the carbonic acid test which the plaintiff described ; but he said there 
was no definite mode of procedure which could be constantly relied upon. It 
was quite clear that Dr. Odling, in June, 1872, described, as a novel process, a 
process which was substantially, in principle and mode of operation, the same 
as that of the plaintiff. What was Dr. Odling’s knowledge with regard to Beckton 
and Bow at the time he made that discovery? If it were true that Beckton and 
Bow, both, or either of them, had anticipated the plaintiff's process, it could have 
been no discovery on Dr. Odling’s part if he knew the processes there carried on. 
What he said was that his recollection went to this, that what was being done 
at that time was not achieving success; and the evidence showed that Dr. 
Odling knew what was being done at both Beckton and Bow. Let the novelty 
of the patent be tried by Dr. Odling, a gentleman familiar for years with the 
chemistry of gas-works; familiar, at the time he delivered his lecture, with the 
processes which had been in use at Beckton and Bow, knowing what Mr. Trewby 
could show him; knowing, from time to time, all that Mr. Harris could tell him; 
consulted, officially, by the defendant company, and having advised them, He 
told a body of gas engineers and gas chemists, in June, 1872, that on the 28th 
of March of the same year, he had for the first time suggested a novel process 
which would do that which had never been done before, and that novel process, 
he said, was the process expressed in the plaintifi’s letters patent of the 9th of 
March of the same year. The question of the anticipation by Beckton and 
Bow, he (the learned counsel) would try by Dr. Odling, who pointed out, in 
language as clear as possible, that no definite mode of procedure had, until 
March, 1872, been conceived or acted upon, and then such a process was sug- 
gested, first by Mr, Patterson, and very shortly afterwards by Dr. Odling him- 
self; that that process was entirely different from any other which had gone 
before it, and that neither Beckton nor Bow was an anticipation to it. He 
(the learned counsel) submitted to his lordship that there was a substantial and 
important discovery patented in March, 1873, by Mr. Patterson, that that process 
was not anticipated by Mr. Mann’s abortive patent of 1871, and that neither 
at Bow nor Beckton was there any anticipation of that process. He asked the 
court to hold that the plaintiff's patent was a valid one, and to give him the 
decree which was asked. 

Mr, Aston, Q.C., followed on the same side, and said, in considering what 
was the invention which was claimed, and the weight of evidence which was 
offered in support of it, it would be necessary always to take into consideration 
the surrounding circumstances under which the patent was obtained by the 
plaintiff. It would be found that it came within a very well-known class of 
cases, to which he would direct attention—namely, that of a known want, 
which existed for a long time, being supplied by a patented inventiop. When- 
ever that was the case, the courts of law had always scrutinized with very 
great care any allegation of prior user. They had watched very carefully all 
cases where prior publications were alleged to have been made, In the case 
under discussion, so far back as 1868 gas referees were appointed, for the 
express purpose of superintending the efforts that were being made by the 








various gas companies to effect such a purification of the gas, as that it should 
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be delivéred to the public in the purest possible form. In the first instance, 
the attention of the gas referees, and the manufacturers generally, was 
directed to the important point of removing the sulphuretted hydrogen. That 
was successfully effected as far back as the time when Mr, Hills took out his 
patent, and, owing to the efforts of Mr. Hills and Mr. Evans, that difficulty was 
got ridof. There then remained behind the other difficulty, which arose from 
the — of the sulphur compounds; and over and over again, from 1868 to 
1872,"the gas referees were continually being called upon by the Board of 
Trade to fix such a maximum as would ensure that the gas companies should 
supply the gas of the purity of that maximum to the public. It was not the 
case of a mere general want being known in a particular trade, as was the case 
with reference to Mr. Bovill’s patent, or with reference to the capsule patent, 
or with reference to Bessemer steel; but officials were appointed by Govern- 
ment, who were on the watch to get the sulphur compounds removed. Was it 
to be conceived that, from 1868 to 1872, it was possible to do that which was 
done in 1872, without the, gas referees, and the gas companies, and the gas 
engineers being aware of it. What was the state of public knowledge in 1872, 
at the time of the patent? At that time there was'a crying want, and that 
want was supplied, somehow or other, at or about the time when the patent 
was introduced. There were three questions, First, what was the patented 
invention, as described in the specification; next, was it an invention, asso 
described, new and useful; and, thirdly, was it the fact that the defendants had 
infringed? As to the third question, he was relieved, from the course taken by 
the defendants, from considering that at any length. The patentee said he 
wanted to get rid of the carbonic acid, the sulphuretted hydrogen, and the bi- 
sulphide of carbon ; and he showed how, by es the stream of crude gas, there 
were eliminated, first, the carbonic acid; secondly, the sulphuretted hydrogen, 
which went to form in itself the sulphide of calcium purifier; and, thirdly, the 
bisulphide of carbon. What was it that a person, reading the specification, 
would learn constituted in substance’ the invention claimed by the patent? 
Dr. Odling said the plaintiff's patent was for purifying gas from bisulphide of 
carbon by passing the gas through sulphide of calcium, being produced by the 
action of the sulphuretted hydrogen contained in the crude gas upon slaked 
lime put into the purifier, but sulphide of calcium being decomposable by the 
carbonic acid contained in the crude gas, and for the removal of carbonic acid 
from the crade gas, before its passage through the sulphide of calcium, destined 
to absorb the bisulphide of carbon. Shortly, it was preparing and maintaining, 
in a state of sulphide of calcium, lime purifiers which were used.for the pur- 
pose of removing bisulphide of carbon. With regard to utility, the evidence 
was all one way—namely, that it was useful. Was it new? The defendant 
said first it was done at Bow and at Beckton on two occasions prior to the date 
of the patent. Again, if not done at either Bow or Beckton, it was described 
in the prior specification of Mann. If not described in anybody else’s publica- 
tion, it was described in the plaintiffs letter of Feb. 15, whereas he called 
the attention of Mr. Trewby to the removal of the carbonic acid. The evidence 
proved that, as regarded all the alleged anticipations, they were no antici- 
pations of the plaintiff’s patent. With reference to prior publication, the letter 
of the plaintiff, which was relied upon for this purpose, was a confidential com- 
munication, and further than that, Mr. Trewby, to whom it was addressed, 
emphatically denied that he derived any information from it. The defendants 
being wise after the event, deceived themselves, it might be, into a belief 
that ‘they had done that .before which no man had done. It would be 
said by the defendants that, supposing it was not true, that the exact thing 
was done, still the change was so slight, and the alteration was such an 
obvious one, that it was not the subject matter for a patent. They would say 
the sagging of the bottom of the purifier was cured, and the addition of the 
check purifier,and so on, happening about the time of the patent, occasioned the 
improvement, which was shown by the testings, and was not due to the 
plaintiff’s patent in any way. Mr. Bovill’s invention relating to the grinding 
of corn proceeded upon the recognition of the principle that, although it was 
true that many persons before the date of Mr. Bovill’s patent had used appa- 
ratus similar to that which he used in his patented process, inasmuch as it was 
used ina new manner, and produced a new and useful result, his invention 
was the proper subject matter of a patent. Upon that point Lord Cairns’s 
judgment in Bovill v. Cowan was.clear. The defendants said the dealing with 
the materials which they had employed prior to 1872 were pointed out by the 
specification of Mann, which indicated the general principle. It was not the 
fact that Mann indicated the general principle, 80 as to preduce a useful 
result; and Marray v. Clayton showed to what extent a prior specification 
might be relied upon to invalidate a subsequent patented invention. The de- 
cision of the Court of Appeal went upon the consideration, aye or no, was 
the machine, as a whole, anticipated by any prior specification or prior use, and 
they said it was impossible that the patent could have been anticipated, 
because no practical result was obtained, and they were justified in regarding 
the prior specification as describing a useless machine, and, therefore, as no 
anticipation. That view was confirmed by the decision in Hills v. Evans, and 
that again was confirmed by Betts v. Neilson. Could it be said that anything 
done at Beckton or Bow enabled them to stop the sulphur compounds to the 
extent necessary to satisfy the requirements of the gas referees? The evi- 
dence in the case showed that this was not so,and he asked his lordship to 
affirm the validity of the plaintiff's patent. 

Mr. Tremuett followed on the: same side, saying it would be readily seen 
from the evidence in the case, and from the specification to the plaintiff's 
patent, that soda, potash, and ammonia, were all alkaline substances, having the 
same effects upon the impurities in gas that lime had, and consequently that 
the third and fourth processes described by the plaintiff, as to which the plain- 
tiff was cross-examined at some length, were analogues. Lime was used in a 
dry state in vessels called purifiers, and the other substances were used in a 
wet state In vessels called washers or scrubbers. Therefore a certain amount 
of variation in their order was possible, and unless al! the variations were 
claimed, there might be a possibility of evading the plaintiff's patent, by using 
in a different order, the same processes. Then as to the interpolation of oxide 
of iron, They might temporarily use either the lime or the soda washers to pro- 
duce sulphide in the latter vessels, and then interpolate an oxide purifier, and 
80 use the subsequent vessels for an immense length of time by previously 
taking out sulphuretted hydrogen as well as carbonic acid, having first pro- 
duced by the decarbonated gas pure sulphide. Decarbonating was the whole gist 
of the plaintifi’s patent, whereas in Mann’s specification, carbonic acid only 
occurred once, and then not as an impurity. He would rest the case of the 
plaintiff upon the want of non-success of any alleged prior user. 


Taurspay, JAN, 13. 

Mr. Souruearte, Q.C, (with him Mr. Hawxuss, Q.C., Sir H. James, Q.C., 
Mr. Davey, Q.C. and Mr. Sreruine), said he appeared for the defendants, the 
oldest, and by far the largest, gas company in London. No doubt the case was 
one of considerable importance. If the Plaintiff wasright, he had power either 
to compel the defendants to alter their enormous works, or to pay him such 
royalty as he might choose to demand. On the other hand, there could be no 
doubt, for the same reason, it was of immense importance to the plaintiff. One of 
the questions to be decided was, whether the plaintiff was an inventor at all; 
and whether, if there was any ground whatever for supposing there was 
anything new discovered, and put into his patent, it was not discovered under 
such circumstances that the invention was not the invention of the plaintiff 
who was a salaried servant appointed under Act of Parliament for public 
purposes, paid by the gas companies of London, with parliamentary powers to 
see everything that they did, deriving information from their officers fully and 





freely, Always denying that there was anything.worthy the name of an. 
invention at all, the question would be that if there.were, whether it was not - 


the invention of some one of the officers of the gas companies, and not of the 
plaintiff himself. The contention of the defendants was that the plaintiff’s 
patent was an idle thing, that what he professed to do had been done from the 
very infancy of gas-making, that things had been improved from time to time, 
that knowledge of workmen and officers had become greater from time to time, 
and that the patent really contained nothing which had not always been done, 
and must of necessity always be done, where lime. was used. He did not know 
whether there were similar Acts applying to such towns as Manchester, Liver- 
pool, and other large places, but with the exception of two companies, he 
believed in the Metropolis, lime could not be used, although in country gas- 
works, as distinguished from metropolitan gas-works, it might be. To his (the 
learned counsel’s) mind the plaintiff's counsel had gone into a considerable 
amount of irrelevant matter, and he would promise his lordship that that 
course would not be followed by himself. He would not read or comment 
upon any of the letters which had been read from the Metropolitan Board of 
Works to the Board of Trade and soon. He did not intend to dispute that 
those bodies were desirous to have the amount of sulphur reduced, but he did 
not think that had any bearing upon the case. The fact was patent. At the 
same time if he should occasionally be what his lordship might think a little 
diffuse, he might perhaps be permitted to say that he was dealing with speeches 
which collectively had taken nearly four days, and to his apprehension the 
court had not yet seen the case from the proper point of view. Therefore, with 
his lordship’s permission, as he had certain documents which he thought he 
might use by way of estoppel against the plaintiff, he must of necessity occupy 
some considerable time. 

The Vicu-CHANCELLOR said he had never known the learned counsel waste 
any time yet. 

Mr. SourHGAre replied that he would endeavour so to act as that his lord- 
ship should be able to say as mueh when he had finished his address. Another 
reason why he would not occupy too much time was that he was so ably 
seconded in the case, But not being able to say what effect the different re- 
marks may have had on his lordship’s mind, he must deal with all that bad 
been stated. He ventured to think that there were two or three points upon 
which it would not be at all difficult to come toa short conclusion. He alluded 
to such points as these:—The plaintiff (not the first patentee by many who 
had done it), having what he thought a new idea, had risked his patent by 
putting in two or three other ideas, and the third, fourth, and fifth heads came 
emphatically under that description. He fancied the plaintiff did not know 
that if any part of the patent were bad, the whole was bad. Accordingly it 
was found that the plaintiff had claimed the general use of alkalies to neutralize 
anacid. That they had all known from infancy, since they had mixed a ginger- 
beer powder. The plaintiff admitted in the box, that one of the things he 
specifically mentioned, potash, would not do, because it was too expensive. 
That would make it a bad patent. As to the Bow works, the plaintiff hac 
claimed a principle and two ways of applying it. The principle was almost 
given up, because it was so well known. One of the ways of applying it, as he 
(the learned counsel) read the evidence, beyond all question had been in use 
at Bow for many years; and at every gas-works where they used lime, it could 
not be otherwise. The works at Bow came into the defendants hands in 1870, 
and before the defendants had anything to do with them the process was in use 
at those works. He believed the history of the Bow works to be shortly this:— 
Dr. Letheby was the gentleman who discovered the existence in gas of particles 
of sulphur, which had a very bad effect in houses, and so on, but which were 
not detected, as the well-known sulphuretted hydrogen always was, by the 
smell; and he was the cause of the Act of Parliament being passed dealing 
with those sulphur impurities, being, to this day, the chief gas examiner of the 
Metropolis. The Great Central Gas Consumers Company was formed to be a 
league of consumers as against the existing company, and they set themselves 
to work to effect all modern improvements. Apparently, they directed 
special attention, at the Bow works, to getting out the sulphur impu- 
rities. Mr. Harris had been the manager for a considerable period, 
and Carpenter had been foreman for the whole time. Since 1867 the 
works had been going on exactly as they were now proceeding. 
They had made tentative efforts previously to that, and he ventured to think it 
would be found that what was done at Bow was an anticipation of one of the 
plaintiff’s modes of working as plainly as possible, He had laid the documents 
side by side, and read line by line Mr. Mann’s specification and the plaintiff's. 
There was a difference of three months between Mann’s specification and the 
plaintiff's. Mr. Mann knew something then which the plaintiff admitted he 
did not know. He knew something which ons of the plaintiff’s scientific wit- 
nesses had not an idea of. Dr. Stevenson had made an affidavit for the plain- 
tiff, stating that until the plaintiff’s patent was obtained, no gas engineer even 
suspected the effect of sulphide of calcium. Although the plaintiff did not 
know of Mann’s patent when he took his patent out, he perfectly well knew 
Mr. Mann, and that he was superintendent at Blackfriars, and when Dr. 
Stevenson saw Mr. Mann’s affidavit, he withdrew at once the statement that 
he had made. But he said Mann’s invention came to nothing. They were 
now dealing with the question whether the plaintiff was entitled to succeed. 
Except the present suit, did not every word of that apply to the plaintiff? He 
had not received a shilling of royalty from anybody, and, if the plaintiff had 
been properly advised, he would havefdone what Mr. Mann did—he would have 
given up his patent when his attention was called to what had been done for 
years at the Bow works. During Mr. Kay’s argument, he was very much 
exercised to know what really was the invention of the plaintiff. Mr. Kay was 
rather enthusiastic in his‘admiration of the beautiful invention, but he did not 
finish his case by stating what really was the happy thought which occurred 
to the plaintiff in the “ arm-chair,” which contained the life of the invention. 
Mr. Kay and Mr. Fry seemed coming nearer to it afterwards, and Mr. Tremlett 
attempted to meet the fact by saying that the principle was “ decarbonate.” 
That simply meant to take out the carbonic acid. A patent to take out car- 
bonic acid from gas by means of lime would be ridiculous and absurd, because 
that of necessity had been done ever since gas was used. You could not use 
lime without decarbonating gas, and, therefore, when that was said, the patent 
was destroyed. The plaintiff, who did not know much, knew that to take out 
a patent to decarbonate gas, by putting gas in connexion with lime, would not 
do, and he did not do it. But perhaps his friend was right, that, after all, all the 
plaintiff did was to decarbonate the gas, and he had not dared to put that in a 
naked way upon his patent. The case in the way in which it had been dealt 
with had become rather more important than even the money question, large 
as it was, because the plaintiff filed a very proper original bill to sustain his 
patent, to which the defendants put in an answer. They made certain state- 
ments, they kept proper books, and the plaintiff had a right to the production of 
every document. He amended his bill, making all sorts of charges, which came 
to this, that although the gentlemen swore that they had been carrying on the 
works in exactly the same way as they had done previously, although there 
was a written record of everything that was done, neither those gentlemen nor 
the documents were to be believed, but that in point of fact they had been 
changing their purifiers much oftener than they did. before they came to the 
knowledge of the plaintiff’s invention, and were mis-stating the facts of the 
ease. He ventured to say that such an issue was simply ridiculous and absurd. 
Mr, Evans, admitted to be the first gas engineer, Dr. Letheby, and Dr. Odling, 
had been complimented upon their position and attainments, and there were 
other professional witnesses whom the plaintiff’s counsel did not venture to eross- 
examine at all; but one and all reiterated what they stated in their affidavits, 
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that there was nothing new in. the: plaintiff's invention, and that the alleged 
anticipations of Mann and.at Bow werg in truth anticipations. The defendants 
said the plaintiff was notthe first inventor, and that so faras he was concerned, 
he obtained such knowledge as he.had‘as refereq-under the Act, and that his in- 
vention wasnotnovel. Bowand Beckton were mentioned particularly, and they 
said the invention was not thesubject of apatent, and denied the infringement. 
Mr. Fry said there was a clear infringement at Beckton, though, perhaps, 
with regard to Bow, it was not quite so clear. He (the learned counsel) said 
they had been for many years working at Bow expressly according to one of 
the alternatives of the plaintiff's supposed invention, and if ac, it was utterly 
unimportant whether they were infringing the patent at Beckton, because if 
the patent. was bad as to one alternative, it was bad altogether. The plaintifl’s 
case, upon his own evidence, was, that his invention could not have been used 
at Beckton atall before his patent was known, becanse of the quantity of 
sulphur, and he gave no other grounds. It was admitted that he never was at 
Beekton between some time prior to Christmas, 1871, and Jane, 1872. On cross- 
examination by Sir Henry James, he said he knew Mr, ‘Trewby did not do that 
which would come within the patent from the workings of his purifiers, but he 
could give no other reason for that statement. Mr. Trewby had sworn to 
certain things, and the plaintiff said they could not be true, because he was of 
opinion that the only way of dealing with sulphur was by dealing with it under 
his patent, which was perfectly successful under all circumstances, and if Mr. 
Trewby’s mode was not perfectly successful, then his statement could not be 
true. If it were truethat the plaintiff had shown Mr. Trewby his patent on 
the 11th of March, it must be imputed that he had made some large altera- 
tions in twelve days to get over the patent, But then there was the letter dated 
the 19th of February, 1872, containing a statement, which showed most clearly 
that Mr. Trewby was perfectly well aware of the supposed unknown property of 
sulphide of calcium, Therefore, to Mr. Trewby must be imputed not only that 
he fraudulently, improperly, and falsely stated that he was working in a par- 
ticular way after the plaintifi’s patent, but that he fraudently, improperly, and 
falsely putinto a letter, dated the 19tb of February, 1872. statements which were 


false, in order to destroy the invention of the plaintiff, of which he had not | 


the slightest notion, and to invalidate a patent dated the 9th of March, 1872, 
The counsel for the plaintiff had spoken of the invention as being a secret. 
The plaintiff admitted he thought it was an entirely new thing when he in- 
vented it, and did not know anything about anybody else knowing anything 
about sulphide of calcium; but sitting in his arm-chair he evolved from his 
inner consciousness the invention. Undoubtedly, it was known to chemists 
that such properties existed, and his lordship would understand that the case 
he was going to prove to demonstration was that from the year 1867 
the plaintiff's supposed invention had been worked at Bow successfully; that 
the workings at Bow were always very low for the sulphur impurities; that 
afterwards, in March, 1872, they became lower still, owing to a happy thought 
which occurred to Mr. Harris, the manager, that by using lime with very little 
water there was a great improvement. It would be found that, from the month 
of December, 1870, when the Beckton works were partially opened, until the 
spring of 1872, there was more sulphur atthe Beckton works than was thought 
to be right, and there were difficalties in getting rid of the impurities. But on 
<he 12th of May, 1872, the works, so far as they were then in use, were com- 
pleted by the erection of certain check purifiers; and it would be shown to 
demonstration, from the returns of Dr. Letheby, that, in the beginning of June, 
1872, the quantity of sulphur at Beckton fell very considerably, the works 
having gone on still further improving. Two large sets of purifiers were opened 
later in the summer of that year, and now no penalties were incurred, although 
there were variations occasionally which could not beaccounted for. Tue wit- 
nesses of the defendants said there were a vast number of very small com- 
pounds of sulphur, of whieh little or nothing was known; and of some of them 
hardly the names. The defendants witnesses had, in truth, arrived at a state 
of knowledge which the plaintiff had not reached—namely, that they knew 
what they did not know. The plaintiff had not yet realized that state of his 
ignorance, He supposed it was a dispensation of Providence, for the support 
of the Patent Office, that a man found out something which he thought new, 
when in truth it was very old. The court bad heard the evidence of Mr. 
Evans and Mr. Trewby, and upon it could there be a shadow of doubt that the 
purifiers were distorted? Nevertheless, they had witness after witness—not 
one of whom ever saw them—coming to the conclusion that it could not be so, 

t, however, was not the way of dealing with facts inacourt of justice. It 
was perfectly plain the purifiers were distorted, and had to be put right. He 
did not admire the way in which the case had been conducted in another re- 
spect. Headmitted that, if they were going to prove the gentlemen had com- 
mitted perjury, it was the proper way of conducting the case to send all the 
witnesses out of court. 

Mr. Fry inquired whether it was imputed that there was a special law with 
regard to patent cases on such a subject. 

Mr. SouTuGare did not say there was a special law, but he objected to that 
course. The learned counsel for the plaintiff, in opening the case, nearly 
forgot Mr. Mann’s specification. The Bow works received very little attention 
indeed. No doubt the difficulties of the plaintiff’s case were an excuse for it, 
but it would be for him to fill up parts of the picture which the other side had 
left very much in shadow. The plaintiff had started a theory; he thought 
he had started something new. He was pressed with the fact that somehow 
or other people had been doing what he thought new, for years. He would 
illustrate it by referring toa brewery which had been conducted for many 
years. They knew the proper time at which the mash should be made. 
Somebody might come and say the properties of malt had not been thoroughly 
understood, that the reason why they dealt with malt so and so, was so and s0. 
He might say, let him have a patent, and he would stop them from carrying on 
their business as they had done, because they did not understand the theory. 
That was the sort of case which the plaintiff made, There was, however, this 
to be added, that he had parliamentary powers to inspect every process, and 
ask any questions, and get any information from the men who knew all about 
it,and he had got it, as he admitted. Then he went secretly and took outa 
patent. Could it be wondered at that, when in December, 1872, he wrote to the 
directors of the defendant company, and suggested that they had adopted his 
patent, and that they should pay a nominal royalty, they said at once that he 
might take his own course, and that they did not recognize any snch thing? 
They at once set him at defiance, and he never got a sixpence from anybody. 
There was no suggestion, unless the defendants had done it, that anybody had 
adopted his patent, and in truth the plaintiff's patent was the greatest nonsense 
that anybody ever saw. He would show that if the patent were worked 
according to the plaintifi’s specification, every grain of sulphur would be sent 
into the gas, That was Dr. Letheby’s view of it. It was admitted during 
the opening, several times, that chemical knowledge went to the principle 
upon which the plaintifi’s patent was founded, but the plaintiff’s own evidence 
showed that he was entirely ignorant, when he made what he considered 
his invention, of the amount of chemical knowledge which existed at 
the time and previously. If a patent were granted for the application to 
& manufacture of a chemical principle, that might be a perfectly good 
patent, although it were found that a learned chemist knew of the 
principle before the patent was taken out. He should not contend that he 
could destroy the plaintiff's patent by calling Dr. Letheby or Dr. Odling, or the 
other gentlemen, to prove that, some time anterior tothe date of the patent, 
they had discovered, by laboratory experiments, that all the things could be 
done which the plaintiff claimed. But the matter was different in this case, 








he called the principle was perfectly well known, and was extant in printed 
elementary books:on the laws of chemis Dr. Letheby gave the list of the 
books, commencing in 1829; and he, Dr. Odling, Mr. Keates, r Wanklyn, 
Dr. Redwood, Mr. Evans, Mr. Kirkham, Mr. Brothers; and Mr. Spice, showed 
that what the plaintiff claimed was not only known, but ised prior to the 
date of the patent, and that there was no novelty in it, The date of 1850 was 
the next that he would mention, because in 1850 the use of oxide of iron was 
invented, and the whole of the defendant company’s works were put under 
that system of purification. Up to that time, no particular attention had been 
directed to the existence of those sulphur impurities with which they were 
oes in the present case. The sulphur impurity which rg | dealt with 
wassulphuretted hydrogen, but the result of scientific impurities from time to 
time was, that there was hardly any such thing now in well-managed gas- 
works. In 1851, Dr. Letheby began to draw the attention of the public to the 
amount of sulphur in the gas supplied to the City of London. On the 28th of 
August, 1860, the Metropolis Gas Act was passed, and there was a clause in- 
serted in it that the maximum amount of sulphur should be fixed at 20 grains 
per 100 cubic feet; but a ution could not take place without the consent 
of the Board of Trade, he believed. However, it was so impossible at that time, 
or 80 thought to be, to bring it down to that in practice, that no conviction was 
ever obtained under the Act, and it was allowed to be a dead letter. Subse- 
quently, it was repealed, and from that time there was no penalty at all. 

The Vice-CHANCELLOR said he understood it was not repealed, but, with 
the exception of certain clauses, was incorporated with the Act of 1868. 

Mr, SourncaTe admitted that his expression was inaccurate, and that he 
ought to have said certain clauses had been repealed, including the one to which 
he referred. There was no doubt about the fact, because it was stated in one of 
the gas referees reports, which were the reperts, amongst others, of Mr. Patter- 
son himself. In 1868 the City of London Gas Act was passed, under which the 
gas referees were appointed, giving them powers to inspect the works of the 


| companies, and to investigate the processes carried on for purifying the gas 


and preventing the nuisance. The defendant company had works at the following 
places :—Horseferry Road, Blackfriars, Bow Common, which they acquired from 
the Great Central Company in July, 1870; Beckton, which was partially opened 
in December, 1870; Curtain Road and Brick Lane, which were closed in the 
- a of 1871; Pimlico, Kensal Green, and Silver Town. The first mecting of 
the referees took place on the 14th of September, 1868, and on the 16th they 
inspected the Westminster works. On the 5th of December, according to Mr. 
Evans’s evidence, the plaintiff and the other referees called upon Mr, Evans to 
inspect a new form of sulphur test, when he explained to them the action of 
ye go of calcium on the sulphur compounds, the action of carbonic acid on 
foul lime, and the action of soda and ammonia in the purification of gas, aud 
also showed them the action of sulphur, dissolved in strong liquor under Mr. 
Lee’s patent; in fact, everything he knew regarding gas matters. He thought 
Mr. Carpenter was a witness whose testimony could be thoroughly relied upon, 
and that there was not the smallest reason for supposing that anything he 
stated was not accurate. He stated that he had been employed at the Bow 
works for 24 years, and since 1867 had had charge of the purification of the gas; 
he had managed to keep within the maximum, as was shown by the fact that in 
1867 they were 14, or lower. He could not say what was the average, but was 
sure they were never above the maximum. They had not improved their puri- 
fication; if their results were better now than in 1867, it arose from the fact of 
their knowledge being more firm on the subject. His learned friends had 
referred to the report of Mr. Harris, as showing that soda waste had failed; and 
he might say that, if that were so, it was destruct¥ve to the plaintiff’s patent, 
because it was in his claim 3,4, and 5. They also relied upon the statement 
that, during the latter part of 1866, various experiments were made with dry 
lime, which only took out 40 per cent. of the sulphur compounds; but he 
thought, in the absence of evidence as to what was the gross amount of sulphur 
compounds, that there was nothing in the point, because, with 40 per cent, out, 
the amount was very probably below the maximum, which: was all that was 
needed. In 1866 Mr. Evans took out 40 per cent. of the sulphur compounds; 
the process was put into operation in 1867, and had continued ever since, with 
the results which were first obtained. Then Mr. Harris stated that he had used 
lime, in the form of sulphide of calcium, for the purpose of removing bisulphide 
of carbon in the gas manufactured at Bow, substantially in the same way as 
was being done at present ever since the 3rd of January, 1867, and absolutely 
in the same way, and in the same purifiers, ever since the 16th of November, 
1867. He was well acquainted, long before those dates, with the chemical 
changes which took place in the course of purification; and in an interview 
with the gas referees in June, 1869, he fully explained to them the action in 
the purifiers, and showed them a record of his experiments corroborative of such 
action, and as to the efficacy of sulphide of calcium as a purifying agent. Such 
was the statement of Mr. Harris, and yet the gentlemen whose business it was 
to find out how to reduce the sulphur impurities, and who went to Bow and 
Beckton for that purpose, would have the court believe that Mr. Harris did not 
tell them that he was succeeding by his process. It would be the natural thing 
for him to do—to say he was doing so-and-so with success; why not try it else- 
where? Mr. Harris swore he did tell them so, though the referees said he did 
not. Then Mr. Harris proceeded to describe the system employed by him since 
1867 at Bow Common, with which his lordship was perfectly familiar. The 
affidavit went on to state, that the mode of working the lime purifiers in use at 
Bow was identical with one of the processes claimed by the plaintiff's patent. 
Instead of testing for carbonic acid, as mentioned in the patent, he always 
tested for sulphur compounds other than sulphuretted hydrogen, Then, in 
cross-examination, he stated that in 1867 they Soom the process now in use, 
which included testings for sulphur compounds. They tested for bisulphide of 
carbon at the outlet of the first lime purifier, at the outlet of the second ime 
purifier, and at the outlet of the station purifier. They first tested for sulphur 
at the outlet of the first purifier in November, 1867; but he was not positive 
that they tested in November, 1867, for sulphur at the outlet of the second 
purifier. Lime extracted carbonic acid, but they did not use it for the purpose; 
carbonic acid was not considered an impurity, but lime did, in point of fact, take 
it out; you could not use lime without taking it out, His attention having been 
directed to Mr. Gore’s paper, and the discussion upon it, he stated he adhered 
to the opinion he then expreased. If they had, as they had, the evidence of 
Mr. Harris, Dr. Odling, and Dr. Letheby, that the plan described by Mr. Harris 
was identical with one of the subjects patented by the plaintiff, there was an 
end to the case. But it did not rest there; for they had the evidence, also, of 
several gentlemen who had not been cross-examined, who said the same. He 
would first take the affidavit of Professor Redwood, in which he stated he had 
been acquainted with the method of purifying gas with lime, as adopted by Mr. 
Harris at Bow since 1867. In that year he was employed by the Great Central 
Company, to whom the works belonged, to test the gas, and to advise them how 
to reduce the quantity of sulphur, in other forms than that of sulphuretted hy- 
drogen, in the gas. He was in frequent communication with Mr. Harris, and 
was engaged with him in making experiments to remove bisulphide from the 
gas. It was while these experiments were being carried out that Mr. Harris 
— the method of using lime; he was fully and practically acquainted 
with the practice adopted by Mr. Harris; and Mr. Harris was at that time fully 
cognizant of the fact that sulphide of calcium possessed the property of absorb- 
ing bisulphide of carbon, and also that carbonic acid displaced sulphuretted 
hydrogen from lime. Having inspected the Beckton works, he found tlre process 
for purifying was the same as that in use at Bow. Then Mr. Carpenter, in re- 
examination, stated he had not made any alteration in his mode of working: 
since 1867 with respect to the purifiers; he knew how much gas he could pass 
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through from practical experiments; he arrived at maturity in that knowledge 
in 1867. The great argument of Mr. Fry had been, that Mr. Carpenter had 
used the first purifier for a different time since the plaintiff’s patent; but the 
witness said that since 1867 he had always kept the first purifier in work for 
the same time, He might also mention that in the report of the referees, of 
Dec. 31, 1869, from 1864 to 1867 the Bow Common works were put down as one 
of the worst works in the way of sulphur impurity. 
Mr. Fry said that that report was not an exhibit. 
The Vicr-CHANCELLOR said he did not consider the point te be material. 
Mr. Sournaeate said the plaintiff,in his specification, claimed the employment 
of sulphide of calcium in separate purifiers, asa means of purifying coal gas 
from sulphur existing in other forms than that of sulphuretted hydrogen; but 
he thought his lordship would come to the conclusion that that principle had 
been anticipated in 1867. ‘The plaintiff, when he took his patent out, no doubt 
thought he was the first person who had found out anything about sulphide of 
calcium; but, according to the evidence, it had been going on for some time at 
Bow, and his learned friends on the other side had felt the importance of that 
point, as was evident from the way they tried to cut down the witnesses on 
cross-examination, but, as he submitted, without effect. Dr. Odling, in his 
examination, stated that he had, on several occasions, visited the Bow works, 
and conversed with Mr. Harris, who generally seemed satisfied with what he 
was doing. In 1868 and 1869, the process in use at Bow was as follows:—The 
lime was used in the purifiers before the oxide of iron, and the lime, instead of 
being turned out when it began to show sulphuretted hydrogen, was kept in for 
a considerable time after, and long after it became foul, and was only turned 
out when the sulphur was found to be getting too high. That was the essential 
difference from what he recommended in his lecture in 1872. No process, 
similar to that recommended in his lecture in 1872, was carried on at Bow up 
to the date of that lecture, but the principle employed there, whether know- 
ingly or not, was exactly similar to that of which he availed himself, but the 
mode of carrying it out was different. Dr. Letheby, in his evidence, stated 
that his knowledge of the Bow works was pretty extensive, having frequently 
visited them in the character of examiner. He had never advised the Bow people; 
but was perfectly familiar with all the processes carried on by them. In 1871, 
as now, they employed two lime purifiers, and then the oxide of iron purifier, 
the lime was kept in the purifiers for a long time after they showed sulphuretted 
hydrogen, but they had a proper test. The test was, that at the end of the 
second purifier they had a sulphur apparatus, where they were burning the 
sulphur present in gas, and as soon as that showed the sulphur was rising they 
shut off the first purifier, and knew that the sulphide of calcium in the first 
purifier had done the work of absorbing the bisulphide of carbon as far as it 
could. That was the best test, because it was really a practical test to deter- 
mine the proportion of sulphur present in the purifier. No test fer carbonic 
acid was ever ascertained and used at Bow. Mr. Mann’s evidence was also 
very strong in favour of the defendants, for the reason that he was iu somewhat 
the same position as the plaintiff. He thought he had got an invention for the 
same purpose, but gave it up on finding that they accomplished at Bow what 
he was aiming at. He thought the most unlikely man to make that admission 
would be the manager of another works, and one who had also taken outa 
patent on the subject. He should submit that the plaintiff’s patent was bad on 
the ground of novelty, in consequence of the same thing having been done at 
Bow. A suggestion had been made on the other side as to why, if they were 
successful at Bow, the same process had not been adopted at Beckton, and he 
would show why that had not been done from the mouth of the plaintiff him- 
self. The works at Beckton Wing on an enormous scale, various experiments 
had to be made before they were successfal; and he would fix the date to a 
nicety when the improvement occurred, from Dr, Letheby’s returns, as being 
in the early part of June, 1872, and on ths 12th of May, 1872, when the check 
purifiers came into use, the improvement commenced. It would not be for- 
gotten that when the Beckton works were pl d the defendants were 
not the owners of the Bow works, and he protested against the plaintiff 
assuming that because they got better results at Beckton, as at 
Bow, that they were stealing his patent. The evidence proved directly 
the contrary. The plaintiff, in his affidavit, relied upon the fact that 
Mr. Harris, on the 30th of May, 1870, stated that he had no control over 
the sulphur, and the court was asked to assume that he was not successful in 
his operation. But that statement was made by Mr. Harris at a meeting 
between the gas engineers and gas referees, when it was evident that the com- 
panies did not want a maximum fixed. In July, 1870, the defendants became 
the owners of the Bow works; in December, 1870, the Beckton works were 
partially opened, and his lordship had already heard the description of them, as 
given in the affidavit of Mr. Evans. The next thing in point of date was that, 
on April 20, 1871, the referees applied to the directors of the defendant 
company for permission to test their gas for sulphur, and on the 22nd the com- 
pany placed the Beckton works at their disposal. On June 2, 1871, the referees 
complained to Mr. Phillips of the great increase in the amount of sulphur at 
Beckton, it containing 30 per cent. more than at Curtain Road and Brick Lane, 
and 100 per cent. more than at Bow, and pointed out that there must be some 
defect in the machinery. On the 6th of June, the company replied that they 
wore most auxious to reconcile the discrepancy which existed, and that they 
had given certain directions which they hoped would be successful. On the 
29th of July the referees wrote to Mr. Trewby that great complaints were made 
of the gas, and regretting that the required alterations bad not been made, 
On the 31st of July, Mr. Trewby acknowledged the letter, and after apologizing 
for the non-completion, stated that the alteration should be made at once. 
The alteration required by the referees was'that they sbould put the lime before 
the oxide, and this they did in April. He would now call attention to some 
passages in the affidavits of Mr. Evans and Mr, Trewby. as to the state of the 
works between November, 1870, and their completion in 1872. Mr. Evans 
stated that in building the Beckton works it was thought that by a particular 
arrangement condensers might be dispensed with, but it did not turn out to be 
sucessful, and ultimately ordinary condensers were constructed. From the 
time the works were completed, in May, 1872, they were faultless, and no alte- 
ration in the original design of the works was made in consequence of any sug- 
gestion of the plaintiff or the other referees. Mr. Trewby corroborated Mr. 
Evans, adding that certain experiments and testings were made, the results of 
which were communicated to the plaintiff. When the attention of the scientific 
witnesses was called to the process described, they were asked whether, sup- 
posing it to be true, it was identical with the plaintiff’s alleged invention; and 
they said itwas, Dr. Letheby, on the 3rd of July, 1871, in one of his reports, 
said it would seem that the processes of manufacture and purification were not 
so perfect as they were in the corresponding quarter, and it was a matter for 
investigation whether the excess of noxious impurity was not referable to some 
defects in the works at Beckton. In the report of the referees of the 31st of 
January, 1870, they stated that in the case of new works, especially of an un- 
usual magnitude like those at Beckton, it was natural to expect some defects, 
which in established works had been discovered and rectified. They mentioned 
the fact that at that time two purifying-houses were in operation, as distin- 
guished from purifiers, of which there were four. Also their request to alter 
the system of purification, by placing the lime before the oxide of iron, and the 
fact of the back pressure being so great that the extra lime purifiers had to be 
abandoned. Under the head, temperature of distillation, they suggested there 
might be something wrong; and as to purification, they said they were con- 
fident the defect did not lie in the purifiers, but in the condensers and scrubbers. 
That showed beyond all question that while the works were in an imperfect 
state in the years 1871 and 1872 there were imperfections, and it 








was idle to say that because afterwards, when the works got into 
fair working order, the amount of impurity was lower, therefore the 
defendants must have taken the plaintiff’s —— Nevertheless, that 
was what the plaintiff said. Nothing showed the absurdity of judging by 
results much more than the fact which they got in the schedule to the referees 
report on the 31st of January, 1871, which showed that in the first week of 
September, 1871, the average of sulphur at Beckton, for some reason or other, 
was as low as 10°40, whereas, in the preceding week it had been 23°24; in the 
succeeding week, 16°56; and in the following week, 29°42. The causes of that 
variation were not known; but it was not in consequence of the plaintifi’s 
patent, because the plaintiff's patent did xot exist till six months aiterwards. 
On the 23rd of October the alteration was made of charging the first purifier 
with lime, and Mr. Trewby found that owing to the pressure, that was aban- 
doned. On the 25th of October the Bow works unaccountably showed 73 grains 
per 100 feet, and on the 19th of May the first purifier was recharged with oxide 
of iron. What the plaintiff represented as being the different times at which 
Mr. Trewby made discoveries, were nothing of the kind. The defendaut did not 
say that. He was a skilled manager, and so good that he was appointed manager 
of the enormous works at Beckton. But he was dealing with new apparatus, 
new machinery, and with an extraordinary amount of pressure; and he made 
alterations from time to time to see what improvements could be worked out. 
Mr. Trewby did not mean that he was making a discovery, or that he found out 
anything he did not know before. He simply applied his knowledge to the 
existing state of things. He had an incomplete building; he found results very 
different; and from time to time made changes in the apparatus, using his great 
experience and knowledge, under the advice of Mr. Evans, to get over the diffi- 
culty. On the 18th of February he did that which,in the defendants view, 
was utterly destructive of the plaintiff's patent. He put tings in a state which 
came exactly within the description of what the plaintiff thought his invention. 
But he did not eonsider he discovered any principle. He knew what had taken 
place at Bow, and he knew all about sulphide of calcium, as he said, many years 
before. Originally, the notion at Beckton was that they could do all the puri- 
fication without lime; but that was found to be a mistake, and they had to alter 
right through. ‘The next date was Mr. Mann’s patent of Dec. 2, 1871. It would be 
seen whether the plaintiff could possibly be right, when he thought that in the 
succeeding March he discovered, as a new principle, that pure sulphide of 
calcium, used in a separate vessel, would absorb the bisulphide of carbon, and 
whether he discovered, as a new fact, that the carbonic acid would drive out 
the sulphuretted hydrogen from lime. Dr. Odling, when examined as to Mann’s 
patent, said he had only been acquainted with it since he was consulted in refe~ 
rence to the present case, and that was the first occasion upon which the 
principle had been put down definitely in writing as applicable to gas manu- 
facture. Mann said that the principal object to be observed was that it should 
be freed from carbonic acid before it came in contact with sulphide of am- 
monium or sulphide of calcium. Bearing in mind who the plaintiff was— 
namely, & gas referee appointed under an Act of Parliament, and that his in- 
vention was made before Christmas, 1871, what was to be said of his conduct 
which took place Jan. 20, 1872? because thes ecretary to the gas referees wrote 
to Mr. Harris, Mr. Trewby, Mr. Brothers, Mr. Kent, and Mr. Mann, saying that 
if they happened to have made any testings for carbonic acid at the inlet of 
their purifiers, or at any prior stage, the referees would be very glad if the 
results were communicated, and asking for daily reports of testings for car- 
bonic acid, and the temperature at the inletof the scrubbers. It seemed to 
him that those documents were about as improper a thing as officers appointed 
by an Act of Parliament with parliamentary powers could possibly have issued, 
and if the inquiries were made with any view toa patent, it must have been 
with regard to items 3 and 4, which were for the application of alkalies to 
the scrubbers for the purification of gas. Bat the counsel for the plain- 
tiff actually used those documents to show that Mr. Mann must be wrong 
in his statement that he had tested for carbonic acid; he was asked 
when he saw the referees report, he said no doubt he read it, and whether 
he ever suggested to the referees that the plan stated in their report 
was an infringement of his patent, and he said no. The plaintiff 
put in his patent a qualitative test for carbonic acid after the first purifier, 
and not quantitattve. The gas referees report of the 3ist of January was said 
to have been in type at that time, although not issued until the 27th of March. 
If it was in type at that time, no doubt it was revised afterwards. There would 
be found in that document certain passages as to Bow works, which showed 
that they were the only works, except Beckton, in London, where lime could 
be used. His lordship would not forget that they had the insinuation that the 
works at Bow had been altered in consequence of the invention, or the mode of 
working altered, whereas the statement was that in October and November, 
1871, there were eighteen changes of purifiers, and his learned friends would 
point out any evidence in the case that any substantial alteration had been 
made in the modeof working. ‘The test that Carpenter gave was that he passed 
34 million feet threugh the first purifier, then took that off, made the second 
the first, and passed 34 millions through that. So that he made 7 millions of 
gas pass through the purifiers before it was taken off, after starting the first 
one. Then the referees, in their report, speaking of the Beckton works, said 
that they had been, and yere, Carrying on a series of very varied experiments, 
which would be of use not only as regarded those works but all others. If the 
plaintiff were entitled to succeed in the suit, that passage should be read: 
“What would be of use to Mr, Patterson, one of the gas referees, who by the 
result of them will be enabled to draw money not only from the Beckton 
Company, but from other gas companies carrying on the old lime process?’’ 
He should think the Attorney-General was deceived in granting a patent to 
one of those referees, but whether he were or were not, was a question not to 
be argued at present, because there were plenty of grounds for upsetting the 
patent without getting a scire facias; and he was sure if the Attorney-General 
had had brought to his mind the circumstances under which the invention, 
as it was called, had come to the plaintiff's knowledge he would not have 
granted the patent. 

The Vice-CHANCELLOR said he did not understand the point of that obser- 
vation. A patent was granted in consideration of a benefit conferred on the 
public, and the purification of gas was a benefit to the public. 

Mr. SournGaTeE said the question was whether the plaintiff was the 
inventor. 

The Vice-CHANCELLOR remarked that that was another point. He was 
directing his attention to the observation that the Attorney-General would not 
have granted the plaintiff a patent if he had known he was personally to get 
any gain out of it. 

Mr. Souruaeate: If he had known the circumstances under which he had 
become possessed of the supposed invention. In the letter of the 3rd of June, 
1872, after the plaintiff’s patent, writing to the Board of Trade, the referees did 
not refer to the fact that one of themselves had obtained Letters Patent for the 
process of purification. A letter of the 17th of June, 1872, by the referees, also 
referred to their mode of carrying out the process of purification, and said the 
average at Beckton was 14°2, and the average at Bow 4°6, and added that they 
felt perfectly confident that if the directions given in their report were 
followed, the sulphur at Beckton would be reduced to as low a point as at 
Bow,and that, in fact, the referees process of using lime was capable of 
entirely removing sulphur in gas. In consequence of that letter, on the 
2ist of June, the letter dated the 17th inst. was laid before the board of 
the defendant company, and Mr. Trewby and Mr. Harris made a report upon it, 
the result of which was that the information possessed by the referees was 
obtained through the officers of the gas company, and any improvements made 
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were in consequence of their observation and experience, and not owing to any 
suggestions of the gas referees, and objecting to the credit taken by the referees 
for what they called “their lime process.” On the 8th of February, 1872, the 
secretary to the referees wrote for a statement of what had been done, in order 
to fix the maximum, and if the report were revised after it was in type, it 
might be that that letter was written with a view to its revisal. Then 
there was a letter, the exact date of which did not appear, from Mr. 
Patterson to Mr. Phillips, asking him to get Dr. Letheby and Dr. Odling to 
advise and suggest at once. That was a very odd sort of letter to write, if the 
plaintiff believed he had got a report in existence which contained a descrip- 
tion of a suspended invention, for which he intended to take out a patent. ‘The 
next was a letter from the plaintiff to Mr. Trewby, which the plaintiff's counsel 
said the defendants relied upon as a publication of his invention. If he (the 
learned counsel) supposed the plaintiff had made any invention, and bad 
written that letter to a person entirely ignorant of the matter, in order that he 
might put it into operation at the Beckton works, he should with confidence 
submit that that letter was such a publication of the supposed invention as 
operated to deprive the plaintiff of it; but, as he did not look at that letter at 
all as the letter of a gentleman who supposed he had made an invention for 
which he was entitled to a patent, ora letter written by an inventor to a friend, 
asking him to try the effect of a supposed experiment, he would not insist on 
that. He looked upon it as a letter written bond fide by Mr. Patterson at the 
moment, not having any thought of doing what he did on the 9th of March. 
It was a letter written to Mr. ‘Trewby, with whom he had had a great many 
communications, who had been making many experiments at his request, 
suggesting to him to make one more, in order that he might, if he could, get 
over the difficulty as to the amount of impurity. The suggestion was new to 
the plaintiff, because he said the whole story of sulphide of calcium was 
entirely new to him. He said, as sulphide of calcium had a greater affinity for 
lime than sulphuretted hydrogen, it might be confidently expected that a tray 
of clean lime would take out carbonic acid in greater proportion than it took 
out sulphuretted hydrogen, In that way the relative amount of the two elements 
might be altered, so as to bring down the carbonic acid in greater proportion ; viz., 
instead of carbonic acid 4, and sulphuretted hydrogen 2; carbonic acid 1, and 
sulphuretted hydrogen 13. He added that, of course, would greatly improve 
the action of the lime purification, and that it might be tried experimentally by 
passing the gas from the scrubbers through a tray of clean lime, and testing 
to see the carbonic acid and the sulphuretted hydrogen in the gas both before 
and after. Was that like the letter of a man who, as he now said, thought the 
matter out in an arm-chair some time ee to Christmas, and by laboratory 
experiments, made up his mind to take out a patent? Was it the letter of a 
man communicating to Mr. ‘Trewby in confidence this patent, in order that he 
migat experiment upon the invention? They must consider what followed. 
The plaintiff added: “Or perphaps you can judge best; you might pass all 
your gas in such purifying-house through one purifier first, and change the 
lime in this one quickly, as the back pressure shows it turned into carbonate, 
or else as soon as it gets fu!l.” If the plaintiff were an inventor, and there 
were not all the other facts in the case, he did not see upon what ground it 
could be argued that the present was the case of a simple communication to a 
servant, or a professional adviser, or anybody else, of an idea intended to be 
patented. It was the suggestion of a gentleman who had been making a series 
of experiments in connexion with the manager of the largest gas-works in the 
world. Suppose Mr, Trewby, instead of knowing all about it himself, and 
having known for years all that the plaintiff had suggested, had done exactly 
what the plaintiff asked? Suppose he had set to work on the 18th of February 
to do that, and had gone on from then to the 9th of March? Suppose the 
plaintiff to have made an invention, it would be contrary to common sense to say 
that, the carrying into effect for a period of three weeks in actual operation 
and working scale, a suggestion like this, in the presence of all the pecple 
who were at the Beckton works, was not a publication of that invention so as 
to deprive the person who gave it away a right to say, on the 9th of March, he 
was prepared to make a bargain with the public, that he would communicate 
to them that day six months an unknown invention, and asking in respect of 
that a monopoly for 14 years? But the meaning of the transaction was that 
they had been trying together to get rid of the difficulty as to the sulphur im- 
purities; that the referees‘were paid servants who had a duty to perform, of 
fixing 8 maximum as soon as they could, and they wanted to do it, and then 
they made a suggestion which they called their plan of purification, He ventured 
to say he was perfectly accurate in putting it in that way—that it was a suggestion, 
by the plaintiff, of an experiment to be made by Mr. ‘Trewby, which he thought 
might have some good effect. It was not a letter written by a gentleman who 
thought he had completed a valuable invention, for which he was about to take 
out a patent; it was not a letter written bya gentleman with a valuable invention, 
to be kept secret by the person to whom it was written. Mr. Trewby’s previous 
experience had goue far ahead, and, therefore, he took no notice of it. In fact, 
he emphatically denied that he derived any information from the plaintiff’s 
suggestion, or that the communication was of a confidential character. 
(To be continued.) 





IMPORTANT MAGISTERIAL DECISION UNDER THE WATER 
COMPANIES ACTS. 
CLERKENWELL POLICE COURT.—Frinay, Jan, 7. 
THE NEW RIVER COMPANY VU. MATHER. 

A dispute having arisen between the New River Company and Mr. Robert 
Mather, the lessee of premises, No. 9, Hastings Street, St. Pancras, as to their 
annual value, the question was (at the instance of the company) referred to 
Mr. Barstowe, sitting in petty sessions at the Clerkenwell Police Court, on 
Friday, the 7th inst. 

Mr. PoLanD, instructed by Messrs, Thompson and Debenham, solicitors to 
the New River Company, represented the company; and Mr. WI1ts, instructed 
by Mr. Greatorex, the defendant. 

The facts of the dispute were as follow:— 

Mr. Mather was a lessee of the premises for a term of 21 years, at a renta! 
of £20 per annum, and, by his lease, covenanted to keep them in repair during 
the term. 

The company charged their water-rent upon the sum of £22, an amount 

which they contended was less than the true annual value. 
J By the parochial valuation list, Mr, Mather’s premises were stated to be of the 
“ gross” value of £22, and of the “rateable” value of £18, and the defendant 
insisted that he should not be charged a water-rent on a higher value than £18. 
_Mr. Potanp, on behalf of the company, argued that the company had a 
right to charge water-rent upon the fair annual value of the premises, and 
the question for the decision of the magistrate was, what was this aunual 
value? Mr. Poland contended that the annual value of premises was the 
rent which they would command under the ordinary conditions of an annual 
tenancy—viz., the tenant paying rates and taxes, and the landlord keeping 
the property in repair—to support which view, Mr. Poland quoted various 
decisions of the Superior courts, adding, that upon this principle, not only 
all the metropolitan water companies, but all water companies throughout 
the kingdom, embodied under the Water-Works Clauses Act, had rated during 
the last 25 years. That, as Mr. Mather’s lease required him to keep the pre- 
mises in repair, the rent paid by him, £20, was not the true annual value. 

Mr. Witts, on the part of the defendant, gave up the principle which the 
defendant had contended for—viz., that he should pay a water-rent on £18 
only, the rateable value of the valuation list—but argued that, considering 








all the conditions of his lease, the rent of £20 represented the fair annual 
value of his premises. 

Mr. Barsrowr decided that the annual value of the premises occupied by 
the defendant should be the rent which they would, at the present time, 
command if the landlord were to undertake repaira, and the tenant to pay 
rates and taxes. 

Mr. Potanp then stated that the company were prepared to prove by Mr, 
Charles Lee, an experienced surveyor, that the premises were of the annual 
value of £24, but were willing to have it taken at £22, the amount upon 
which they had already charged. 

Mr. Banrstowx fixed the annual value of No. 9, Hastings Strect, at £22, 
and ordered the defendant to pay 3 guineas as costs, 











Miscellaneous Hews. 


METROPOLIS GAS SUPPLY. 

Dr. Letheby, the chief gas examiner appointed by the Board of Trade, has re- 
cently reported to the Metropolitan Board of Works and to the Corporation of 
the City of London, the results of the daily testings of the gas supplied to the 
Metropolis during the months of October, November, and December last, by the 
Chartered, the Imperial, and the South Metropolitan Gas Companies. The 
testings have been made at nine places, by the officers appointed by the City 
and Metropolitan Board, and the results are as follows:— 

Maximum, Minimum, and Average Illuminating Power in Standard Sperm Candles. 





Kind of Gas and Testing-Place. Max. Min. Aver. 

» 6 (Common gas, Beckton. . . . . «. « 184, 15°3 16°91 

ye { ” Friendly Place. . . . . 17°6 16°0 16°63 
AE { - Ladbroke Grove . . . . 182 , 15°9 16°93 
Ss Cannel gas, Millbank . . .°. . . 22°2 20°0 ... 21°02 
at ‘ommon gas, CarlyleSquare. . . . . 17°5 15°0 .,. 16°44 
Pe ( i‘ Camden Street, . . . . 17°3 ... 154 ... 16°28 
= jo Graham Road... . . 16°83 ... 14°) ... 15°20 
- ae Bruce Terrace. . . . . 17° - 15°0 ... 16°22 
South Metropolitan Company, Hill Street. . 17°3 14°7 16°25 


On four occasions the gas of the Chartered Company at Beckton was below 
the parliamentary standard of 16 candles, and on three of those occasions it was 
caused by the low temperature acting on the mains and gasholders. — 

As regards impurity, Dr. Letheby reports that, with two exceptions, the gas 
of all the companies has been constantly free from sulphuretted hydrogen, the 
two exceptions being in the case of the Imperial Company’s gas at Bruce Terrace, 
Bow, when there were traces of sulphuretted hydrogen from accidental causes. 
The maximum, minimum, and average amount of sulphur in the gas at the 
different testing-places were as follows :— 

Grains of Sulphur per 100 Cubic Feet of Gas. 


Kind of Gas and Testing-Place. Max. Min. Aver. 
» 5 4 Common gas, Beckton, °° 8 18°6 wes 12°67 
Eo \ Friendly Place. . e « 10°! 5°5 10°59 
as 1 “s Ladbroke Grove , . 20°7 6°8 12°99 
~ ¢ UCannel gas, Millbank few 22°8 9°9 17°12 
a. Commbn gas, CarlyleSquare, . . . . 23°5 13°R .,. 19°38 
a 4 - Camden Street. . 25°4 10°7 7°91 
£°O { o Graham Road, . .. . 18°5 5°5 13°77 
= ‘ a Bruce Terrace. . . . . 15°8 we es ae 
South Metropolitan Company, HillStreet. . . 31°'l 13°4 21°99 


On four occasions the gas of the Imperial Company at Camden Street, and on 
fourteen occasions that of the South Metropolitan Company, has contained an 
excess of sulphur, the prescribed quantity being 25 grains per 100 cubic feet. 
In the case of the Imperial Company, the excess of impurity was due to acci- 
dental causes. Ammonia has not at any time been present in greater quantity 
(2°5 grains per 100 feet) than is prescribed by the referees. 





Dr. Whitmore’s report on the illuminating power, pressure, and quality of the 
coal gas consumed in the parish of Marylebone, December, 1875 :— 





























Saath Mean Pres- Mean Mean | 3 a 
ee surein Quanty. of Quanty. of; 438 
4 : t | Tenths of an Sulphurin Ammon.in| = 3° 
Candles | apy 
a | Inch, 100. Cu. Ft. 100 Cu. Ft.) a "35 
*Mean ,,; | | | 
of 23 High- Low- |High- Low-| Grains. Grains. 
Obser. est. | est. | est. | est. | 
none es So ' } | 
Imperial Comp.’s gas .| 16°31 16°71/ 16°00] 25°@0| 9°32) 20°90 | 0°90 No trace 
Z a ° | 6 en 
“awe t 16-24! 16°81 15-42] 26-92] 13-00) 18°96 0°76 |Notrace 
Chartered Comp.’s R +94 | 18°87 e “1h 92-09 ° 
—aee 20°16 20°94 |18°87]18-45] 11-15] 23°02 | 0°96 |Notrace 
Mean of daily readings of barometer. 29°94 
thermometer . 57°65 


” ” ” 
* Each observation consistsof ten readings of the photometer, at intervals of one minute, 


During the month the mean illuminating power of the Imperial Company's 
gas was equal to 16°31 candles; it ranged between 16 and 16°71 candles. The 
meun quantity of sulphur in 100 cubic feet of gas was 20°90 grains, and of 
ammonia 9-10ths of a grain. The mean light of the Chartered common gas was 
equal to 164 candles; it ranged between 15°42 and 16-81 candles; twice only 
was it below the legal standard. ‘The mean quantity of sulphur found in it was 
19 grains, and of ammonia 3-4ths of a grain, ‘The mean light of the cannel 
gas was equal to rather over 20 candles; it ranged between 18°87 and 20°94 
candles; six times it wasrather below the legal standard. The mean amount 
of sulphur found was 23 grains, and of ammonia a fraction less than 1 grain. 
The pressure of all the gases was at all times fair, and on no occasion could 
sulphuretted hydrogen be detected in either of them by the ordinary tests. The 
above results were obtained from the gas manufactured by the Imperial Com- ~ 
pany at their Fulham works, and from the Chartered Company’s gas manu- 
factured at their works, Beckton and Bow. 


Cnetsea Vestry.—At the meeting of this vestry on Tuesday, the 11th of 
January—Dr. Barclay presented his quarterly report on the quality of the Lon- 
don Company’s gas supplied to the parish. It was as follows :—‘‘I am glad to 
report that the result of the gas examinations during the past quarter has been 
satisfactory. ‘The average illuminating power derived from 23 observations has 
been that 5 feet of gas per hour burned in the old burner has given a light equal 
to 14:4 sperm candles, burning at the rate of 120 grains per hour. The maxi- 
mum, which was obtained on the 22nd of December, was equal to 16°3 candles, 
and the minimum on the 22nd of October was equal to 13°3 candles. The 
observations have varied in time from 4.46 to 9.55 p.m., and I have not been 
able to detect that the light was inferior as the evening advanced.” 





CAMBERWELL VESTRY.—At the meeting of this vestry on Wednesday last, the 
Finance Committee stated that a letter had been received from the vestry-clerk 
of Lambeth, enclosing copy of a report and resolution of that vestry, of which 
the following is an extract :—‘* Your committee have received information that 
the South Metropolitan Gas Company intend supporting a bill in Parliament 
to empower them to adopt the ‘sliding scale,’ as it is termed, where gas com- 
panies profits are to fall if the price of gas exceeds a certain initial price, and 
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the profits are to rise if the price of gas is below the initial price of 3s, 9d. per 
1000 feet. It was resolved that the consideration and report thereon to the 
vestry be deferred until the bill is deposited, which will be on or before the 31st 
inst,, and your committee recommend the vestry to empower them to engage 
the assistance of Messrs. Simson and Wakeford, parliamentary agents, if they 

ider it y todo so.” This report was adopted unanimously, as were 
also the following rider and resolution :—“ That as the South Metropolitan Gas 
Company are supplying 14-candle gas at 3s. per 1000 feet, and can supply 
16-candle gas at 3s. 3d., and yet make a dividend of 10 per cent., it would be 
most unjust, by any legislation, public or private, to sacrifice the interests of 
the South Metropolitan consumers, by enabling the company to charge 3s. 9d. 
for 16-candle gas, and make a dividend of 12 or 13 per cent.; and that this 
vestry will oppose any measure involving this result, and will invite the co- 
operation of other vestries in such opposition.” Mr. Drayner suggested that 
the letter should be referred to the Law and Parliamentary Committee. Mr. 
Dresser Rogers said the subject had already been referred to that committee. 
Mr. Drayner then proposed that a copy of the bill be sent to every member of 
the vestry. Mr. Dresser Rogers seconded the proposition, but remarked that 
although he did this, he did not think there would be any necessity to carry 
it out. The Regulation Bill, promoted by the Metropolitan Board and the Cor- 
poration of London, would in all probability receive the thorough and entire 
support of the Government ; and if that were so, it would become law, and apply 
to all the companies; and this parish, he believed, would be benefited in 
common with the rest of the Metropolis, The South Metropolitan Gas Com- 
pany had always done their duty to this parish in the past, and there was no 
reason to expect anything else in the future. The motion was agreed to. 








Lampetn Vestry.—At the meeting of the vestry on Thursday last, the 
Lighting Committee reported that they had received a communication from the 
London Gas Company, stating that the charge per annum for lighting the public 
lamps in their district would be reduced, from the 25th of December last, from 
£4 19s, 6d. to £4 14s. The committee also reported the receipt of letters from 
members of Parliament, stating that the South Metropolitan Gas Company’s bill 
foy further powers should have their attention when considered in the next 
session. Mr. White was not satisfied with the reduction made by the London 
Company in the charge for the public lamps, and thought it ought to have been 
greater. He advocated the adoption of the meter system, which had been suc- 
cessfully introduced in other parishes, Mr. Fowler, in reply to a question, said 
that, at a deputation on the previous day, he had tried to induce the President 
of the Board of Trade to protect the interests of the consumers supplied by the 
South Metropolitan Company. He also suggested that a memorial should be 
sent to the President of that Board. He was of opinion if a sliding scale were 
adopted it would increase the cost of gas to the consumer, and would also increase 
the dividend of the company. Mr. Cave seconded Mr. Fowler’s proposition for 
a memorial being sent to the Board of Trade. Mr. Storr said there was one point 
left out by Mr. Fowler, and that was that the companies might be bought up in 
the Metropolis. In any future legislation it should be thoroughly understood 
that if the Metropolis bought up the concerns, notwithstanding the fact that 
they made greater dividends than 10 per cent., they should not be allowed to 
sell, or if compelled to sell, the sale should not be at a greater per centage than 
that allowed by law at present. It was then resolved by the vestry to memo~- 
rialize the Board of Trade. 





METROPOLIS WATER SUPPLY. 


Dr. Whitmore’s report on the composition of Thames companies and other 
waters supplied to Marylebone during the month of December, 1875 :— 


Total Solid * Loss by inci- | Hardness | Hardness 











Matter in degrees neration of Solid before | after— 
or grains per Matter in boiling, in | boiling, in 
Imperial gallon. previous column. | degrees. degrees. 
| Dec., | Dec., | Dec., | Dec., | 
| 1874, | 1875, 1874, 1875. | 
Distilled Water . . .| 0 | 0° 0° oo | 0° 0° 
West Middlesex . . ., 20°96 | 2100 100 | 10 | 1464 | 3-21 
Grand Junction 21'1G | 22°64 1°04 | | 3°51 
| 


0°96 | 15°31 





| — 
* The loss by incineration represents the amount of organic and other volatile 
matters contained in the Imperial gallon (70,000 grains) of water. 
The condition of the water supplied to the parish during the month has been 
generally clear, bright, and well filtered. On one or two occasions the supply 
from both companies was slightly turbid. 


The Registrar-General publishes the following returns of the average daily 
quantity of water supplied by the London Water Companies during the month 
of December, 1875. According to these 111,420,340 gallons, or 506,234 
cubic métres of water (equal to about as many tuns by measure, tons by weight) 
were supplied daily; or 213°6 gallons (97-0 decalitres) rather less than a ton 
by weight, to each bouse, and 30:1 gallons (18°7 decalitres) to each person, 
against 29°1 gallons during December, 1874. According to returns of the London 
Water Companies made to the select committee on East London Water Billa 
(session 1867), it is estimated that, during the year 1866, about 82 per cent. of 
the total average daily supply of water for all purposes was for domestic use ; 
applying this proportion to the total quantity supplied daily in the month of De- 
cember, 1875, it may be estimated that about 91,364,679 gallons were probably 
used for domestic purposes, or about 24°7 gallons per day for each inhabitant, 
against 23°8 in the corresponding month of last year. This proportion, no 
doubt, varies from month to month, but the Registrar-General has no means of 
giving a more exact estimate. 





Numberof Houses, &c., Aver. Daily Supply of Water 
supplied in in Gallons* during 


ComPANIEs. | 
Dec., 1874.| Dec., 1875. | Dec., 1874. |; Dec., 1875. 





Total supply 








. . 814,142 | 521,566 | 106,107,278 | 111,420,340 


! 
From Thames . 241,550 | 245,577 54,757,082 | 56,423,469 


» Lea and other Sources ; 272,592 | 275,989 | 51,349,596 | 54,996,871 
THAMES. oe One ae “| via en eee ee ee 
eee 28,600 7,240,000 6,744,600 
West Middlesex . . . . . .| 46,404 | 47,400 | 8,634,746 | 9,131,654 
Southwark and Vauxhall . . . 79,856 | 80,300 | 17,160,000 18,000,600 
Grand Junction . . . . . .) 35,144 | 36,036 | 10,219,436 | 10,186,185 
Lambeth uta 51,650 | 53,241 | 11,503,500 | 12,361,000 
LEA AND OTHER Sovrces. | | 

New River. . . . . . . «| 122,792 | 123,915 | 99,995,000 | 96,169,000 
East London é 106,459 | 107,851 | 22/081,800 | 22°515,000 
a hese ice Se 1a 43,341 | 44,223 | 6,342,796 | 6,821,871 





* Including that for manufactures and for various purposes other than for domestic 
consumption. 

Note.—The return for December, 1875, as compared with that for the corresponding 
month of 1874, shows an increase of 7424 houses, and of 5,313,062 gallons of water 
supplied daily. 








Court or Common Covuncrt.—At the meeting of the Court on Thursday 
last, a petition was read from the ratepayers and inhabitants of the ward of 
Bishopsgate upon the subject of the water supply to the ratepayers of the City 
and Pm on and praying that the Corporation will take into consideration 
the desirability of buying, and taking into their own management, the company 
who now supply the City of London with water. Mr. Boor, in moving that the 

tition be referred to the General Purposes Committee, urged that the time 
bad arrived when something should be done to remove the injustice the rate- 

ayers of the City and the Metropolis suffered in the matter of the water supply. 
Ate, Roberts seconded the motion, which was agreed to. A resolution was read 
from the wardmote of Cheap Ward, relative to the present powers of the 
New River Company for charging the water supply to inhabitants of this 
City, and expressing an opinion that legislative powers should be sought to 
alter the system now in force. A resolution was read from the wardmote of 
Cornhill Ward upon the subject of the present system of levying the water- 
rate, and also from the wardmote of Bishopsgate Ward upon the subject of 
the powers at present possessed by the various water companies for the supply 
of water. These documents were referred to the Gas and Water Committee. 





THE AVERAGE METER SYSTEM FOR PUBLIC LAMPS IN LONDON. 


At a recent Meeting of the Vestry of Paddington, the Gas and Water Com- 
mittee submitted a report on the working of the average meter system. They 
stated that it had been in operation for a period of twelve months, ending the 
30th of September last, and it would be seen from tables and statements pre- 
sented with the report, that the actual saving effected by the system, after pay- 
ment of the inspectors salary, and the maintenance of meters, governors, &¢., 
had been £622 8s, 1ld., or at the rate of 7s. 3d. per lamp per annum. This 
amount, added to the sum already gained by the purchase of the lamps, brackets, 
and fittings, made a total yearly saving of upwards of £1000 in the lighting- 
rate. The committee observed that the new system appeared to have given general 
satisfaction ; the work performed by the vestry lamplighters had been efficiently 
carried out, and that, owing to the care bestowed by them in having the burners 
cleaned out weekly, a much better light had been obtained from the street. 
lamps than formerly was the case. The work of painting and repairing lanterns, 
columns, &c., had also been better performed than under the old system. The 
diagrams accompanying their report showed the hours of sunrise and sunset 
daily throughout the year, the times of lighting and extinguishing the public 
lamps, and the annual registrations of the 142 meters in use. By these it would 
be seen that the average consumption of gas had at no time during the year 
reached 5 feet per hour. 

The report of Mr. George Weston, accompanying the report of the committee, 
contains several tables,; giving the details of hours and consumption of gas 
for the year; statement of expenditure; comparative statement between the 
old and new system, showing the annual amount paid for gas, wages, main- 
tenance of meters, governors, columns, inspectors salary, and net gain; 
amount of capital expended for preliminary expenses, plant, tools, stock, &c., 
in connexion with the average meter system; the annual amount gained in 
gas over all the lamps, defining the meter indication and modified hours, 
and the defects, &c., of the unmetered and metered lamps during the 12 
months. From these it —- that the cost, under the former arrange- 
ment with the company, forthe year, would have been £7308 3s. 3d., whereas 
the sum actually paid was £6445 13s. 1d., making an actual gain of 
£862 10s. 2d.—the saving consisting of £257 13s. as the result of the average 
meter system, and £604 17s. 2d. from the modified hours of lighting. The 
cost, however, to the parish for lighters wages, repairs and maintenance of 
lamps, meters, &c., and Inspectors salary, was £1816 19s. 2d,, as against 
£1547 17s. 11d., which would have been paid to the company for lighting, 
repairs, painting, &c., under the old contract. This reduced the saving to 
£493 8s., to which, however, must be added £29 for cash received for private 
lamplighting, making the total gain to the parish, as stated in the report of 
the committee, £622 8s. 1ld. This latter amount, divided over the 1719 lamps 
in the parish, gave a yearly average gain on each of 7s. 3d. The actual total 
expenditure during the year was £10,078 14s. 11d., and, deducting from this 
the amount the vestry would have had to pay the company, under the former 
arrangement, for gas, lighting, repairs, &c.—£8856 1s. 2d.—showed an excess 
of payment last year of £1222 13s. 9d.; but against this is set the value of 
stock, plant, and tools—viz., £1455 17s, 8d. The company had been served 
with 287 notices for tae rectification of defective supplies in their service-pipes 
during the 12 months, all of which had been attended to at their own cost. 

At the meeting of the St. Pancras Vestry on Wednesday iast, a report from 
the Lighting Committee was presented, in which they stated that they had 
had laid before them by the vestry-clerk a series of tables, which accompanied 
their report, showing the operation of the average meter system during the 
twelve months ending the 30th of September last. These tables showed that a 
considerable saving had been effected by the adoption of the new system, viz :— 
£2278 11s. 6d. in the course of the year, which was an average saving on each 
lamp of 13s. 10d. This, too, was after allowing, as part of the expenditure of 
the past year, the sum of £320 towards the cost of adopting the system, and 
for depreciation on meters, boxes, and other plant. This sum was more, perhaps, 
than ought to be allowed, especially when it was taken into consideration that 
the contractor was bound, by his contract, to leave the whole of the meters and 
boxes, and the governors, in good working order at the end of the ten years. 
The committee tully believed that the new sytem had given general satisfaction, 
very few complaints having been made, and none of them of a serious character. 
They felt sure that a careful examination of the table showing the numbeér of light- 
ing hours would prove, that whilst every attempt had been made to prevent waste 
of gas, care had been taken not to give any reasonable ground for complaint of 
insufficient lighting. They were pleased to find that the system, which had 
worked so well in St. Pancras, had also worked with success in Paddington, 
where, it appeared, from the report of their first year’s work, above referred to, 
that a saving of £622 8s. 11d. had been effected. In Paddington there were 
only half the number of lamps as in St. Pancras worked under the average 
meter system; but seeing that both parishes commenced the system on Oct. 1, 
1874, and had shown results of working over exactly the same period, it was 
somewhat gratifying to find these results so equally advantageous. The num- 
ber of burning hours in Paddington had been, for the year, nearly the same asin 
St. Pancras—viz., in Paddington the hours of burning per lamp per annum had 
been 3851, whilst in St. Pancras the number had been 3872, being only a 
difference of 21 hours per annum. 


_The tables attached to this report, signed by Mr. T. E. Gibb, vestry-clerk, 
give all the items of cost of originally adopting the average meter system, being 
a total of £3226 13s, 9d.; the cost of new works during the past year, £82 15s. 2d.; 
the cost of repairs of lamps, lighting, extinguishing, &c., £2629 19s.; the cost 
of maintenance of meters, governors, &c., salaries, and petty expenses, for the 
year, £605 4s. 10d.; and the details of the hours of burning per lamp, and the 
saving in respect of twilight during the same period. A further table, show- 
ing the comparative cost of gas, and the saving under the old and new 
per gives the following total results:—Cost of gas under the old system, 

14,395 3s, 3d.; under the new system, £11,529 16s. 5d.; saving, in the year, 
£2865 6s.10d. The comparative cost of lighting and extinguishing, &c., shows 
that, under the old system, the amount would have been £2968 8s. 6u., and, 
under the new system, £2629 19s., being a saving by the latter of £838 9s. 6d. 
= the year. The total saving by the meter system last year was, therefore, as 

ollows :— 
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Inthecostof gas. . - . . - - - £2865 6 10 
In cost of lighting and extinguishing, and 
in repairs and maintenance oflamps. . 338 9 6 
Deduct— 
Annual proportion of cost of meters, meter- 
boxes, governors, cocks, &c,, £3226 13s.9d. £320 0 0 
Cost of maintenance of meters, salaries of 
officers, &. . - ». - © © «© « - 605 410 
——— £925 410 


£3203 16 4 











Total saving for the year . £2278 11 6 


the parish by the average meter system. The committee recommended that 
the lamps be lighted an uniform number of hours, and the adoption of the 
Liverpool system, by which a great saving would be effected. They also re- 
commended the appointment of a competent gas inspector. Mr. Walker moved 
the adoption of the report, stating that the reduction spoken of would be in 
the summer, when gas was not so much needed. In Liverpool, the system 


| adopted was found to be both economical and efficacious, and (as was under- 


The saving, which was estimated according to the chairman's report, issued | 


in May last, was £2282 8s. 9d., being only about £4 more than the actual 
amount. 

At the meeting of the Committee of Works cf the Hanover Square Vestry, 
on Wednesday last, a report was brought up from a sub-committee, appointed 
to consider the question of taking the supply of gas to the public lamps‘ia 


stood) had even led to an almost entire absence of robberies in the night 
The system had been successfully tried in other parishes, and he anticipated 
a saving by it in St. George’s of £1400 per annum. The proposed reduction 
of the hours of consumption would be in summer, when so much light would 
not be required, and thus efficiency would not be sacrificed to economy. He 
thought it highly desirable that an inspector should be appointed, so that they 
might know that they received value for the money they paid. Mr. Soutbron, 
in seconding the motion, remarked that the parish were paying £10,000 a year 
for gas, and there were 2600 lamps in the parish, which no one inspector 
could possibly look after properly. The report was adopted. 





LOWE’S IMPROVED GAS 





OIL PIPES 


Qe ame 














GENERATOR. SuPERHEATER. 


OPERATION.—The generator is kindled through door at base, charged with 


anthracite from top and closed, the valve at top of superheater being opened and 
outlet at right of same closed. Blast ts applied below grate bars of gencrator, 
which, passing upward through same aud downward by connecting-pipe, enters 
base of superheater and passes upward through the perforated arch and the mass 
of loose fire-brick out into smoke-stack. Thegases thus carried from the coal into 
bottom of superheater are there met and ignited by an air-blast, evolving an 
intense heat. When the anthracite is at cherry red, the second chamber is white 
hot. The blast is then shut off, top of superheater closed, and its outlet opened. 
Hot steam is introduced below into the incandescent coal, while crude petroleum, 
led trough trapped pipes, is simultaneously dropped thereon from above. The 
resulting gases pass off together into and through the superheated jire-brick, by 
contact therewith being made permanent, and thence go through washer, scrubber, 
$c., to holder. 


In the JourNAL of the 4th inst., we promised to give a description of this pro- 
cess in an early number. It will be remembered that at the meeting of the 
American Gaslight Association it was stated by the secretary, Mr. C. Nettleton, 
that the Lowe’s patent process had been recently introduced and is now in suc- 
cessful operation in the city of Utica. The following report upon the process has 
been made to the directors of the Utica Gas Company by Professor H. Wiirtz, the 
late editor of the American Gaslight Journal, and has been published in the 
Engineering and Mining Journal of New York :— 


Sir,—In compliance with your wishes, I have, during two visits to Utica, made 
a chemical investigation of the methods of making water gas, and enriching the 
same with petroleum, as now in use at the works of your company in that city, 
and I have the honour to submit to you my results and conclusions regarding the 
same. 


I,—Preliminary Remarks, 


The Lowe process belongs to that general class of water gas methods, which 
has always been held by chemists who have given their attention to the subject 
{including the undersigned), to involve the greatest number of elements of ulti- 
mate practical success—namely, that class in which mixed hydrogen and carbonic 
oxide gases, produced by the action of steam upon carbon at an intense tempera- 
ture, are afterwards combined with richly carburetted gases, to communicate illu- 
a power. Petroleum is, in this case, the source of the richly carburetted 

es. 


In a report of the undersigned, made to the Manhattan Gaslight Company of 
New York City, in 1864, eleven years since, the ground was taken that practical 
success in this class of methods, economy being taken for granted, was at that 
time dependent, mainly, upon the attainment of two points—viz., the reduction 
of the carbonic acid in the water gas to a manageable proportion, and uniformity 
of quality und candle power in the final product. This view is just as sound now 
as then; and my investigations were directed, among many other things, to the 
settlement of these two questions. 








APPARATUS. 





ScRUBBER. 
IIl.—The Methods and Apparatus. 


These are essentially founded upon patents granted to T. S. C. Lowe. 

The accompaying cut represents a section of one of the sets of apparatus, of 
which four are erected at Utica, although only two are at the present season 
kept at work; these being more than sufiicient to supply the consumption 
of a town, which, during the month of October, was close upon 120,000 feet 

er day. 

- On the left of the cut is represented the gas-generator, 9 feet high and 25 
inches in internal diameter, half filled with clean anthracite, broken to rather 
large ‘‘egg size.”’ P indicates the man-hole for feeding the coal, almost 
flush with the second floor of the building on which the attendant stands. The 
apparatus next on the right is called, by the inventor, the ‘‘superheater”—a 
name which we are obliged to use provisionally, though its functions are but 
imperfectly expressed thereby, being rather those of a regenerator. ‘The dimen- 
sions of the superheater are 15 feet in height by 28 inches internal diameter. 

The first step in the process consists in blowing up the anthracite in the genc- 
rator to intense ignition, by means of a blast of air entering under the grate, 
at the point marked by the arrow. The highly heated gaseous products, con- 
sisting of carbonic oxide and nitrogen, pass down through pipe F, and 
meeting in G, another blast of air from the right, kindle again and blaze 
up through the mass of loose fire-bricks in the ‘‘ superheater,”’ heating the latter 
to an intense temperature. On. one cccasion during my investigation, one 
of these columns having been out of use for ten hours, since the last passage of 
the gas through it, I had an opportunity to view its interior from the top, and 
found the heat to be still a bright cherry red, near 2000* F. During the first 
stage of blowing up the generator, the valve H, at the top of the superheater, 
is open, and the blast passes on to the boiler to help make steam. 

The second stage is to shut off the air-blast, to close the valve H, and to ia- 
troduce steam into the side of the generator, through the small pipe marked 
‘* steam,” passing down its right-hand side, 

Water-gas is now formed, and there is simultaneously fed into the top of the 
generator, trickling slowly in through the small syphon-tubes, M, a certain 
amount of crude petroleum, of ordinary density, which, vaporized by the heat 
as it enters, is swept on to, and through the superheater, in which it undergoes 
gasefaction ; and the whole mixture passes on through N, down to the washer, V, 
and on to the other arrangements provided for condensation. The amount of gas 
obtained at each heat is 3000 cubic feet or more, according to the degree of heat 
attained, and the average time of each such heat, including both stages of 
blowing up the fire and generating the gas, is one hour; so that 24 heats, or over 
70,000 cubic feet of gas, can be obtained daily from each apparatus. 


IIl.—The Analytical Results. 


To obtain a knowledge of the chemical nature of the crude gas, as it issues from 
the ‘‘superheater,” I attached one of my newly-invented analytical trains (de- 
scribed in the American Chemist for March, 1875)* to one of the mains at the 


WASHER. 





* The description of this apparatus was given in the Journat, Vol. xxv., page 217. 
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point where it bends down to pass to the washer. Thic point was about 16 feet 
distant, horizontally, from the superheater (the relative distance being shortened 
in the cut), but the heat was so intense, that on inserting a chemical thermo- 
meter, ranging up to 500° Fabr., through a vulcanized stopper, the rubber soon 
melted, and the thermometer was broken. A common cork was then tried, with 
a glass tube inserted through it, through which to draw off the gas. This 
hecoming almost instantly stopped, was found, on being withdrawn, to have 
become fused, and collapsed at the extremity; indicating, to my surprise, a tem- 
perature of, at least, 1200° Fahr. in the gas at this point. It was found necessary, 
therefore, to have an iron tube, about 1 inch diameter and 40 inches long, 
screwed into the main, in order to form a connexion. The gas was then passed 
slowly through my apparatus which condenses all the impurities, separating them 
into eight separate and distinct constituents, as set forth in column A of the 
accompanying tabulation. Column B represents the figures obtained by the 
simultaneous application of a similar apparatus to the gas after it had passed 
the washers, and column C the like figures, obtained from the same identical gas in 
a like apparatus attached between the purifying-boxes and the station-meter. 
The columns A*, B*, and C*, represent the proportions, in volumes per 100, of 
the different impurities at these three different stages of the process. I should 
here state that as these three analytical trains were kept at work during many 
hours, and throughout the course of a number of successive ‘* heats,”’ these figures 
represent a just average of the gas as manufactured at this date, Oct, 16, 1875. 























TABLE I, 
Weights. I} Volumes. 
| Grains in 100 Cubic Feet.| Cubic Feet in 100. 
| I 
. B. Cc. A*. y. to 
Crude |Conden-| Puritied|| Crude |Conden-) Purified 
Gas, |sed Gas.) Gas. || Gus. lsed Gas.| Gas, 
|Abt. 80°.) 53°F. | 56° F. | | 
1. Tar in spray, mechanically sus-) | | 
suspended, . . . . «| 305°29 ae a et can oe + 
2. Water in spray, mechanically | | 
suspended. . . . . «| 413°95 ne er oe | 
3. Condensable tarry vapours, with | 
alittle naphthaline . |, .| 912°67 | 449°82 | None. || °337 | 211 | 
Dust oflime,&e. . . . . ‘ os | OS oe oo | 
4. Chocolate brown hydrocarbon, | | ! 
or*sgoot”, . . . « .| 200°33| 12°33] None. |} .. | .. i 
5, Water vapour . ./1077°13 | 688°96 | 304°53 |) 3°871 | 2°469 | 1°092 
6.Gaseousammonia, . . . . 57°82] 52h] S52], “184 | 017 | “Oll 
7. Gaseous sulphuretted hydrogen | | | | 
and equivalents . . «| 207°88 93°41 | 18°84 “385 | +150 “030 
Total sulphuringas . . . (227 °05)| (87°92)| (17°73))| .. Dare ae 
8. Gaseous carbonic acid . . .'2840°33 |2881°87 | 89°47 || 3°514 | 3°550 “49 
Total impurities . . .6125°34 /4131°60 | $83°94 || 8291 | 6°397 | 1°182 
Totals without the water 5048°21 |3442°64 | 79°41 | 4°420 | 3°928 “090 
Total of tar and soot. ./1498°29 | 462715 | : ie oe 





| | 








IV.—Remarks upon the Analysis. 


A. The Crude Gas.—It must first be remarked that the tarry matters in this 
gas were separated by the apparatus into two distinct portions, numbered 1 and 3, 
No. 1 was a thick, opaque, muddy tar, which condensed immediately with the 
residual steam in the gas, or which is already, no doubt, partly in process of con- 
densation in the main itself, and in mechanical suspension in the gas. It is, 
therefore, certain that the figures given represent only a part of this kind of tar, 
by reason of the fact stated, that the gas had to be passed through a narrow iron 
tube, 40 inches long, to reduce its temperature before entering the aualytical 
train. This tar must approximate in character to that which condenses in the 
hydraulic main of an ordinary coal gas-works, The tar No. 3 is that which is 
more permanently held up by the gas, and this is formed in the second member 
of the train, continually condensing therein as a white smoke, and settling to a 
thin, brown, transparent, tarry liquid, which was almost free from moisture. 
The distinction between these two kinds of tar was quite sharp, none of the tar 
No. 3 forming in the conrecting tubes between the first and second tar flasks of 
the train (there having been introduced by me with this train, on account of the 
high temperature of the gas, two tar flasks instead of the one only, which I have 
heretofore used when analyzing gas from gas coal). We might, for convenience, 
designate the tar No. 1 thick tar, and No. 3 thin tar. 

The very small amount of ammonia in this gas at once commands attention, 
being not more than one-fifth or one-sixth of that which occurs in crude gas from 
an ordinary gas coal, 

The sulphur is also very small compared with ordinary crude coal gas, being 
about one-third the amount in that from a first-class Westmoreland coal, and 
not more than one-fifth of that I have found in some West Virginia gas coals, 
The amount of carbonic acid, as was to be anticipated, rises much above that 
which is found in gas from gas coal, but not so much so as to render purification 
by lime more than ordinarily difficult. 

B. The Condensed Gas.—It is not to be expected that, when operating upon a 
gas of so novel an origin and composition as this, the true mode of handling it, 
in the operations of condensation and purification, could be “jumped at” at 
once; and indeed, when the circumstances are considered, it must really be re- 
garded as matter of surprise, that so good an approach to a correct: mode of 
condensation has been arrived at already, as is revealed by the analysis. No 
doubt all the thick tar No. 1 remains in the washer, V, represented in the 
cut, and which acts as a sort of hydraulic main. The apparatus, Y, a cold-water 
scrubber, is accountable, therefore, for the separation of some 7 grains of the 
11-5 grains per cubic foot of the tar and soot, which, with the little naphthaline 
present, it should be the main object to rid the gas of in this stage of the pro- 
cess. This cannot be regarded as a very successful operation. It fortunately 
happens that these figures admit of a somewhat direct comparison with some 
others recently obtained by me in investigating the action of the new form of 
tar scrubbers (St. John’s), now in use at the Harlem Gas-Works. This is a sort 
of gas strainer, in which the gas is strained through the tar itself, as it condenses, 
Tho amounts of tar, soot, and naphthaline, in the crude gas, as it came from a 
main connected with the general hydraulic main—part of the tar having, of 
course, been already condensed, the coal used being very rich gas coal from West 
Virginia—are given below, with the amounts after passing the St. John apparatus 
in grains per 100 feet. 





Before After 
Condensation. Condensation, 
OC ee ae ee 515 bea 4 
| 123°5 ee 25 
ee ee ee ee 266 a 56 
a oe ee 904°5 o- 6S 
Per centage condensed. . ae os 86°2 


In the case at Utica the per centage of tar and soot condensation, by cold water 
scrubbing, was but 59°65 per cent. in all. 

But this is not the whole story. The flow of gas through the St. John appa- 
ratus, at the time of my analyses, at Harlem, was some 20,000 feet per hour, or 
at least, four times that through the Utica scrubbers, In this connexion it should 
be considered that one main function performed by cold water condensation, as 
is now well understood by practical gas men, is the complete separation of am- 





moniacal compounds, which in this gas are present in so small proportion as to 
eliminate this element from the question. 

_ The same remark applies, to some extent, to the sulphuretted hydrogen, which 
is also present in much smaller proportion; and it would appear that this, as 
well as the ammonia, might very safely be left to the purifying-boxes, instead of 
being largely dissolved out by cold water, as it is here, at the expense, without 
doubt, of considerable candle power, lost by a solution in the water, of some 
soluble hydrocarbon gases. 

A small proportionate increase is observable in the carbonic acid during the 
condensation, which seems to indicate, almost beyond dispute, that hydrocarbon 
gases are present, which are rather more soluble in cold water than carbonic acid 
gas itself. In connexicn with this subject of condensation, however, I must not 
fail to refer to the fact of the very high initial temperature of this gas. If cold- 
water scrubbing be disused, some process of condensation must be substituted, 
having a good refrigerating action upon the gas, though it does not appear to me 
essential that it should be brought down altogether to the temperature of the air, 
before passing into the purifiers, if the tar condensation can be accomplished 
without euch refrigeration, ¢ 

The Sooty Matter.—An important bugbear, that has haunted gas circles, in 
connexion with the use of petroleum as a gas material, is completely laid at rest 
by these analyses, especially when considered in connexion with the figures above 
quoted from the West Virginia gas coal at the Harlem Gas-Works. I refer toa 
subject of common report, credited by many not familiar with the facts, that in 
all gas made from petroleum a special amount and kind of lampblack, or soot, 
is inherent, which it is impossible to separate altogether, by any mode of con- 
densation, or even of purification. It was found, however, that in this process 
at least, the amount of sooty matter is less in proportion than with the coal gas, 
being about 2 grains per cubic foot against 2°7 grains; and it will be observed, 
moreover, that in the condensation, there was a very much closer separation of 
the petroleum soot than of the gas coal soot, about 94 per cent. against 79 per 
cent, The residual soot in the condensed gas was entirely separated in the 
lime-boxes, staining the lower tiers of trays quite brown. An interesting fact 
is the somewhat light chocolate-brown colour of this peculiar hydrocarbon, while 
the soot from the coal gas was nearly black, like ordinary chimney soot. 

C. The Purified Gas. —The dust, doubtless of lime, observed in this, was due 
to the close proximity of the purifiers. Such dust soon settles in great part in 
the holder and mains, An interesting fact, here, is the large amount of water 
lost by the gas during the purification, about 3475 grains, or nearly half a pound 
of water per 1000 feet of gas; as at this time the lime was purifying about 
5000 feet to the bushel, it is evident that there was considerably more than a 
quart of water per busbel, taken up by the lime in the purifiers, nevertheless 
the lime, when the boxes were opened, seemed drier than when put into them. 
Samples for analysis were secured of the lime, when put in and when taken 
out, which there has, as yet, been no opportunity to analyse. Analyses of these 
samples will, doubtless, throw valuable light on the nature of the gas, and upon 
questions which arise regarding its purification. 

The sulphur shown in this column, 17°73 grains, must not be understood as 
altogether due to imperfect purification. It was found that in this gas, when 
it no longer stained lead-paper in the least, a little sulphur, possibly existing as 
bisulphide of carbon, was still taken up by the new re-agent used by me, crys- 
tallized sulphate of copper. It is, however, necessary to state further that a 
portion of this 47°73 grains of sulphur—how much is unknown—was due to the 
purifying-boxes having begun to foul, a little sooner than was expected, during 
the progress of this analysis, which latter had then to be suspended, until a 
change had been made to another box. The same remark applies to the car- 
bonic acid found (about 1-2000th of the volume of the purified gas), which 
appeared only, as could be visibly seen, during the early part of the analysis, 
before the approaching failure of the purifier had been discovered. Unfor- 
tunately there was no time left to repeat the analysis on this occasion, and 
it must, therefore, be presented as it is, with this appropriate explanation. 
It may be sufficient to state that the gas, during the proper working of the 
purifiers, failed to respond to the ordinary tests for sulphur and carbonic acid, 
and that from Oct. 1 to 16, inclusive, the average amount of gas thus purified, 
was very closely 5000 cubic feet per bushel of slaked lime. 


V.—Statistics of Material and Production. 


Through the courtesy of your superintendent, Mr. W. P. Fish, I was allowed 
free access to the books and records of the office and the figures extracted by me 
were subsequently revised and endorsed by him, at my request, as correctly noted 
and computed. This furnishes me most exact and satisfactory means of estimating 
the amount of materials and labour required. I understood that it was only since 
some time in the month of August that the present arrangements, applied for 
condensation and purification, had been perfected, and I judged it unnecessary, 
therefore, to go back further than the lstof September. During that month the 
record foots up weekly as follows :— 

1875 Oil. Coal, Labour. Make. 
, Galls. Ibs. Dols. Cub. Feet. 

Sept. 1to 7inclusive . 2,166 43,3889 .. 60°09 .. 710,900 

—— O.08 | 4 - 2,080 44,024 .. 60°09 .. 623,400 


Sept.15,,21 » . 2156 .. 51315 .. 60°09 .. 710,000 
Sept.22),98 * * 9'317 <2 50,407 3: 60°09 .. 755,900 
Sept.29, 30 » : 758 .. 13,900 .. 17°19 .. 250,400 








d . 257°55  .. 3,050,600 


Total 30days. . . . 9,477 .. 203,035 
6.7678 .. 8°55 .. 101,387 


0 

Average perday . . . 3159 .. 67 

Per 1000 feet of gas . . 3,107 66°56... 0°0844.. 

Of the above anthracite, the amount used for steam-making alone was 63,722 
lbs. or 31°38 per cent., leaving, as the consumption of anthracite in the generator 
for heating it and making the gas, 139,313 lbs,, or 45°66 lbs. per 1000 feet of 
purified gas. The amount of lime used during September was 874 bushels, costing 
ten cents per bushel, and the labour in the purifying department costs 38 dols. 
This makes the cost of purification, during September, 4°11 cents per 1000. 

During the first 16 days of October, during and up to the time of closing my 
examinations and analyses, the figures were as follows :— 


: : " Lime Labour in 
Oil. Coal. Make. Slaked. Purification. 
Galls. Ibs. Cub. Feet. Bushels. Dols. 
6,021 ee 122,378 «+ 1,893,500 .. 384 ee 14°25 
Per 1000 feet. 3°15 .. 64°63 .. ee -» 0204... ‘753 


According to this a great and rapid advancement appears in the management of 
the purification, the cost per 1000, for labour and time together, being but 2-783 
cents. There appears no reason, so far as I could ascertain, why this low cost of 
purification should not be maintained. 

Cost per 1000 in the Holder.—Of course this will vary somewhat with the varying 
cost, in different localities, of the materials used and of the labour employed. 
From the data already given, each reader must make his own estimates. 


VI.—Character and Quality of the Gas. 

The beauty and brilliancy of this gas was a common topic of observation and 
remark in Utica. During my last visit, continuing a week, I was enabled to 
observe the effect of the gae when reading and writing by it nightly; and at all 
hours o{ the night, in my room at the hotel, and am able to bear complete per- 
sonal testimony to its power, uniformity, and satisfactory character generally. 
The temperature of several of these nights was below freezing; and in one of 
them snow fell, but I could observe no effect on the gaslight. 
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In determining the candle power of this gas, 1 used the standard candles 
which I had msod previously, one of which burned very closely to 120 grains per 
hour. I weighed the candle on one of my own delicate chemical balances, 
of Becker’s make, using a fine-set of analytical weights, and used a disc which 
I made myself and had practised with. The meter used was ulso one I 
took with me to Utica and which wac, moreover, tested carefully by Mr. P.W. 
Fish, and corrected aceordingly. The timepiece used was also verified. The 
general result was, that I satisfied myself that the value of this gas, during the 
period of the analyses, was 19} (19-5) candles for 5 cubic feet per hour. 

Density.—This was carefully determined by Mr. Fish and myeelf, and found 
to be, mean of three determinations, °571. This jis {remarkably low for a gas of 
this composition and origin, and would appear to indicate that the petroleum 
must be, at least, partially converted by this method into gases of a lower den- 
eity than are usually obtained from it. The water gas itself will not probably 
be admitted to contain less than 33 per cent. of carbonic oxide, of density= 
*9674, which will make its density=-553 (the same as that of pure marsh gas) ; 
and as the additional volume derived from the petroleum, which is adequate to 
raise the illuminating power to near 20 candles, can scarcely be less than 10 per 
cent. of the whole, this additional volume, on this supposition, would have a 
density = *933, a little under that of ethylene (olefiant gas). Of course to clear 
up all these questions, complete eudiometric analyses will be needed; but for 
the present, so far as immediate practical points are concerned, these may be 
dispensed with. This density, 571, is equal to that of some gases from cannel 
coals. Under the same pressures, the flow of this gas will be some 12 or 14 per 
cent. slower than that of thin gases of density about ‘42, and candle power 
about 15, from caking gas eoals. To produce the same velocity of flow, a some- 
what heavier pressure, on the distributing system, is necessary. 

Much having been said and assumed about the extremely deleterious character 
of water gas, and of all gaseous mixtures containing it, over and above 
ordinary coal gas, I was much interested in taking the opportunity here offered to 
procure some practical testimony on the subject from the employés, several of 
whom I questioned in such manner as to elicit the needed information, without 
their apprehending my object. I was surprised to find among the men 
constantly exposed to the inhalation of the pure water gas itself—those employed 
in feeding and manipulating the generators, whose work was often immediately 
over the opened generators—I could obtain no support for the universal opinion 
as to the necessarily baneful action of the water gas. These men had observed 
a little headache and vertigo, when they had first exposed themselves to the 
inhalation of the gas in this way, ‘“‘ but in a few days it wore off, and they never 
observed it now.’ Atno time, as they assured me, had their appetites, digestion, 
sleep, or strength been diminished appreciably. Their appearance of good health 
was confirmatory of their statements. I would, however, make the obvious reser- 
vation, that this is only negative evidence, and would not justify rash exposure 
to this gas without care and precaution. It may be that men in health are not 
affected by it, while having certain organic disturbances, say of the heart, might 
be dangerously affected. 

One man employed in the street department, in tapping mains, deposed to 
having vertigo and palpitation when he inhaled the gas; his description of the 
symptoms reminding me, however, rather of those of an anwsthetic agent, like 
ether. He said it made him “feel drunk.” These effects may nave been, in 
part, at least, really anesthetic in their character, and due to the petroleum 
products. This man, moreover, asserted that his appetite, sleep, and general 
health were not influenced in any way by such exposure. 


VILI.— General Conclusions. 


1, The Lowe process, as operated on an ample working scale—120,000 cubic 
feet of gas per day—at Utica, constitutes an exceedingly compact and efficient 
apparatus, occupying very small ground-space, for evolving water gas from an- 
thracite coal and steam, with surprising rapidity. 

2. The average amount of carbonic acid, in the completed illuminating gas, is 
reduced by this method to 34 per cent., a proportion readily manageable by ordi- 
nary lime parification. 

3. The practical result is a complete and reliable uniformity of quality of the 
gas, for weeks together, quite comparable with that obtained in a well-regulated 
ordinary coal gas-works, 

4, The amount of gas tar produced per 1000 feet of finished gas is but one- 
fourth that from gas coal. 

5. The amount of sulphur in the finished gas is but one-third that from a first- 
class gas coal, and hence, notwithstanding the larger proportion of carbonic 
acid, complete purification with lime is not more troublesome, or more costly 
than in the case of a good gas coal—one bushel of slaked lime purifying about 
5000 cubic feet of gas. 

6. The amount of ammonia is but one-fifth that in coal gas, and hence the 
fouled lime from the purifier is very much less offensive and troublesome than 
in the case of coal gas. 

7. The amount of naphthaline is small, and cannot, with proper tar conden- 
sation, give rise to any trouble. 

9. Enrichment with about three gallons of petroleum to the 1000 feet of gas 
furnishes, by this method, a perfectly permanent gas of between 19 and 20 
candle power; and it is probable that, if the tar condensation can be effected 
without contact with cold water, a somewhat less proportion of oil may give 
the same illuminating value. 

10. The current cost of 19} candle gas, delivered into the holder, inclusive 
of all labour and materials (not inclusive, however, of interest, salaries, taxes, 
repairs, &c.) is admitted to involve a saving of, at least, 35 per cent. over that 
of gas from gas coal of a much inferior quality, and smaller actual money value 
to the consumer. 

11, The density of this 19 to 20 candle gas was not above *571, comparing 
well with some cannel gases of but little higher candle power. 

12. So far as could be judged from the absence of testimony to any poisonous 
or morbific action of this gas, at least upon men in good health, the anticipated 
importance of the objections to water gas on this score would appear to have 
been much exaggerated. 

13. I must, finally, sum up by expressing, with emphasis, the gratification 
with which I have recognized the solid progress that is made by this successful 
process, in realizing, what I have long awaited, as a real step in the arts of 
civilization—the cheap manufacture of combustible gas from carbon and steam, 

i2, Hudson Terrace, Hoboken, N.J., Nov. 1, 1875. H. Wiirrz, 





BIRMINGHAM CORPORATION GAS-WORKS. 

At the Meeting of the Birmingham Town Council on Tuesday last, the Gas 
Committee presented a report, in which they stated they had reappointed the 
Mayor (Alderman Chamberlain) their chairman. The partial possession of the 
undertaking of the Birmingham and Staffordshire Gaslight Company was obtained 
on the Ist of October last, and the affairs of that company had since been man- 
aged by the committee. The completion of the purchase of the undertaking was 
effected on the ist inst., when the mayor rod | town-clerk attended with the 
borough treasurer, and paid over the sum of £103,845 16s. 2d. by cheques of the 
corporation, and the conveyance of the undertaking was duly executed and 
delivered to the town-clerk. Shareholders in the company, entitled to annuities 
to the amount cf £47,000, or thereabouts, having, in reply to a circular issued 
by the borough treasurer, under the direction of the committee, elected to accept 
the offer made to purchase their annuities, such annuitants had been paid off, 
rofit to the corporation of £1880. 
rted the completion of the purchase of the land at Saltley, 
am Gaslight and Coke Company had entered into contracts, 


and the annuities extinguished, leavi: 
The committee also re ea enghetice « 
for which the Birming 








The increase in the consumption of gas rendered it necessary that provision 
should be made for an additional amount of storeage, and for increased manu- 
facturing facilities; and the committee requested the authority of the council to 
apply for tenders, and to make contracts, for the construction of two new gas- 
holders at Saltley, 200 feet each in diameter, at an estimated cost of £65,000, on 
the land negotiated for by the Birmingham Company ; as also for the extension 
of the retort-house at Saltley works, and of the purifying apparatus there, at 
an estimated cost of £50,100, the plans for which were laid before the council. 
The committee recommended that the lease of some land in Farm Street, trans- 
ferred to the corporation from the Staffordshire ae, and which had been 
used by them as a lamp store, should be disposed of, the committee not requiring 
it for the purpose; also a freehold mg attest at West Bromwich. The com- 
mittee further recommended that the Birmingham Company’s premises in Union 
Street should, in accordance with an application from the Improvement Com- 
mittee, be transferred to that committee at a price to be fixed by the borough 
surveyor. Bills had been deposited in Parliament by the Corporation of Walsall, 
the Commissioners of West Bromwich, and the Local Boards of Oldbury, Smeth- 
wick, and ‘Tipton, for the purchase of portions of the late Staffordshire Company’s 
undertaking within certain specified districts. The committee would watch the 
progress of the bills, and in the meantime had made all arrang ts 
to protect the interests of the corporation. Notices of a reduction of 3d. per 1000 
feet on the gas consumed from the Ist inst., and of the alteration in the terms of 
the discount allowance, had been inserted in the newspapers. A form of guarantee 
for small consumers had been prepared by the town-clerk on the instructions of 
the committee, and would be used in cases where it was thought desirable, in 
lieu of payment of a deposit. The committee had, after consultation with the 
engineers, approved of a plan for a division of the engineering work, and for the 
rearrangement of the mains. When these had been completed the committee 
believed a considerable improvement in the pressure and reduction in the leakage 
would be effected. The accounts in connexion with the promotion of the Birming- 
ham Corporation Gas Act, and with the formal opposition to the gas bills of the 
two companies had all been received and paid. They amounted to £6079 0s. 4d. 
The Mayon, in moving the adoption of the recommendations of the committee 
for the new works at Saltley at an expenditure of £100,000, said he was not 
unaware of the fact that, by a previous resolution of the council, the committee 
had the necessary authority, and had, in fact the full powers of the council 
under the Gas Act of 1875; but he was glad to take this opportunity of pointing 
out to the council the way in which the committee wished to deal with the 
trust which the council had placed upon them, The principle which they ac- 
cepted for their guidance was this—that, wherever a was required in 
the ordinary course of the manufacturing business which they had undertaken 
to maintain, they should report it from time to time to the council; but when- 
ever, by any new expenditure, some principle was involved, as in the present 
instance, when they were asking the council to sanction an immense extension 
of the works, and whenever the public service would not suffer | the delay, 
the committee proposed to come to the council in order that their hands might 
be strengthened by the council’s authority, and in order that they might have 
the benefit of such discussion, and criticism, and information, as the council 
could bring to bear upon it. He congratulated the council upon every penny 
which the Gas Committee was called upon to expend, because it merely 
amounted to this—that the committee had a business which was constantly ex- 
tending, and if they spent more than they anticipated, it was because the 
business was very much better than they had hoped it to have been. Although 
he now asked them to authorize the committee to expend £100,000, that was 
only part of a very much largér sum which they would require to expend in the 
course of the next few years. Some time ago, on the occasion of the last report 
of the Gas Committee, he thought the average expenditure would amount to 
£70,000 per annum on the capital account, but that was based upon this cal- 
culation—that the nominal capital of the gas companies was a million sterling, 
that that capital had been doubling for 14 years, and if it continued to double 
in the same proportion, £70,000 per annum would be required for the next 
14 years, in order to provide capital without extension of the business. Further 
examination made him think that, owing to the amalgamation of these two 
sources, they should be able to double the business without doubling the capital ; 
that they should be able to increase’ the productive capacity without 
requiring from the council the same expenditure of money which the 
two companies would probably have required from their shareholders, 
Still, their expenditure must necessarily be very large; all the 
more so, because the works had, to some extent, got behind the 
demands during the last few years. That was due to two facts—firstly, 
to the negotiations which were going on between the council and the companies, 
which rendered it impolitic for the directors to expend more capital than 
they could help; and in the second place because they had not any capital to 
expend, their statutory powers being exhausted, and they being before Parlia- 
ment for further powers. The companies were especially behindhand with 
their storeage capacity. They were in a difficult position. There was not any 
manufacturer who made a commodity of such a bulky character as they did. 
They could only store, under the most favourable circumstances, sufficient 
gas for a single day’s consumption ; but unfortunately, they had not storeage to 
that extent. The maximum daily make of the works at that moment was 15 
millions of cubic feet, and the average daily make was 7 millions of cubic feet. 
That pointed to another curious difficulty—the immense variation in the make 
and sale of gas at different periods of the year, and even on different days of the 
week, It was a necessity of the manufacture of gas upon which so much of 
their comfort, and even of their prosperity, depended, that they should be 
prepared for the greatest maximum demands that could come upon them at any 
time. In order to be so prepared, they had to have works, both as to storing 
and manufacturing, very largely in excess of the average demand for their 
production. They had a maximum daily make of 15 million cubic feet, a 
daily make of 7 million, and a storeage of 11 million cubic feet, or only 
three-quarters of the daily make. They proposed, therefore, to erect two 
gasholders, which would be the finest in the town, and almost the finest in the 
kingdom. They would be erected on the new land, the purchase of which the 
council had just authorized. They would be placed in the position which he 
pointed out on the plan, having regard to the probable future requirements of 
the business and the extensions which might take place. ‘Those two gasholders 
would be supplemented by two others, and, altogether, he thought there would 
be room on this land for the storeage of about 15 additional millions of cubic 
feet of gas. By the two which it was proposed to erect they would get 4,200,000 
cubic feet, and that would exactly bring up their storeage to the present maximum 
daily make. The cost of these gasholders was roughly estimated at £65,000. They 
would cost more if made separately. But he was bound tosay that these figures were, 
of necessity, extremely vague. Everything depended upon the nature of the 
soil which they would have to remove in making the tanks. They had good 
reason to believe that it consisted of gravel and sand, and if so they would save 
£8000. Reckoning the cost of the tanks at £30,000, and the cost of the gas- 
holders at £34,000, that would give a total of £64,000, or it might be £65,000. 
These holders would take two years to complete, and the money he was asking 
them to authorize the expenditure of would only be required for the next two 
years; and when the holders were completed, they would have a storeage 
capacity equal to their present maximum make. But, then, their present 
maximum make was not enough, because it was only equal to their maximum 
demand; the maximum make being 15 millions of cubic feet, while the largest 
daily demand had already been 14,800,000 cubic feet. The increase in the 
consumption of gas in 1875 was no less than 7 percent. He had caleulated 








that it would be 5 per cent., end it was, therefore, satisfactory to know that 
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there was no sign at present of the growing unpopularity of the product. He 
thought there was every reason to suppoee that this increase would go on in a 
still greater ratio ; for there were very many purposes for which gas had hardly 
begun to be employed, and for which it was likely to be used. The great diffi- 
culty which a | experienced at present was in the want of pressure in their 
mains, which they hoped to remedy in the course of time; and when the 
pressure was more satisfactory, he was convinced that the consumption 
would be largely increased. Not only was the consumption likel 
to increase, but the supply was certain to decrease, because it was the wis 
of the committee to abandon the Fazeley Street works, which were old and 
inconvenient, and could not make gas economically. On that account, as soon 
as they possibly could, the committee would advise the council to give those 
works up and sell the property. For this reason they came to the council and 
asked for an extension of the manufacturing and storeage power. The com- 
mittee asked the council te extend the existing retort-house on the works of the 
Staffordshire Company, adding to it a house double its present size. For econo- 
mical reasons they asked them to do the whole of the building at once ; but they 
only intended to furnish that house partially at the present time, and continue 
its furnishing from time to time as the demand justified it. In the first instance 
they would only put in 90 additional retorts, while the house would contain 
room for 360 retorts. These would give an increase of three-quarters of a 
million cubic feet of gas, and when the whole were finished they should have a 
total increase of 3 million cubic feet as the maximum daily make. They also 
proposed to carry out some alterations at Saltley, and in the other retort-houses 
at Saltley and Adderley Street. Formerly there used to be three retorts to one 
fire. Recently it had been found more economical to have seven or nine, and 
even ten retorts around a single fire, and a large portion of the fuel was 
saved by this means, At Saltley and Adderley Street they had a number of 
retorts arranged in fives, and they proposed to alter them to groups of sevens, 
and in the new retort-house to nines. By this they would add another million 
to their maximum daily make; and they would find that these proposed ex- 
tensions would give, when completed, 3 million additional cubic feet in 
the new retort-house, and at Saltley one million in the alterations 
in the old retort-house ; or, altogether, an increase of 4 millions. They should 
then be in the a of having 15 millions of storeage and 19 millions of daily 
make. It would become necessary for them, when these alterations were com- 
pleted, to come to the council again to authorize two more gasholders of the same 
sort as the two they were now asking for, and no doubt the committee would 
ask them to authorize the erection of two on land in Windsor street, which they 
should have almost immediately to purchase. Their position would then be 
this, they would have 19 millions of storeage and daily maximum make. From 
that they would have to deduct three quarters of a million from Fazeley Street, 
leaving 18} million cubic feet as the make of the corporation gas-works. The 
demand at present was for 15 millions. From that they must deduct a million 
and a half, which would be taken away from them when the four local boards 
and the Walsall Corporation had bought their share of the undertaking, so that 
the committee were asking them to provide for an increase, which would amount 
in the whole to 33 per cent. upon the present consumption and make. In other 
words, they were asking the council to commence alterations which would take 
three years to complete, and when completed, would provide for three years 
additional consumption. They were really asking them to provide for six years 
additional consumption, and to do that by an expenditure of money over the next 
three ysars. The total outlay for the two holders would be £65,000 ; for the retort- 
house at Saltley, and alterations, £50,000 ; for the further furnishing of the retort- 
house, and for the completion of the manufacturing power to its full capacity, 
£15,000 ; for the two new holders at Windsor Street, which would ultimately be 
required, £65,000 ; for the rearrangements and additions to the mains throughout 
the district, £25,000; and adding those together they got £220,000. To that 
they must add another £60,000 or so for land, £30,000 of which they had 
already expended. Altogether, therefore, the suni which the council would be 
asked to authorize the expenditure of would be something like £280,000; and 
for that they would get an extension of supply which would last them for six 
years, If he were to take the calculation which obtained in the company’s 
time he should have estimated it at £420,000, instead of £280,000 for which 
he was asking. If the companies had gone on, the sum of £280,000 would 
have been raised at the cost of the ratepayers; or the cost would have been 
£21,000 per annum, while their cost would be £12,000, so that there was a saving 
of £9000 per annum, which would increase their profits or reduce the price of 
gas, whichever they might ultimately desire. 

Alderman Avery seconded the motion, and remarked that the two companies 
seemed to have permitted their works to become somewhat in arrears, because 
an application to Parliament meant the imposition of new conditions, that 
would be more or less objectionable to them. He inquired if the mayor had 
taken into his calculations the possible abstraction of the different outlying dis- 
tricts. If these districts obtained the powers they sought for, there would be a 
a | large diminution in the consumption of gas. 

he Mayor said he had already stated that one element he had taken into 
consideration was the subtraction from the present maximum make of 13 millicn 
feet, due to the diminution by the probable abstraction of other districts. His 
conclusion was, that the present maximam consumption was 15 million cubic 
feet, and from that he took 14 million for the outside bodies, and that gave him 
13} millions. He was now making the manufacture upto 184 millions, and that 
was just about 33 per cent., or six years increase, He had inolnded all that in 
his calculations. 

The motion was carried unanimously, 

In moving that the committee be instructed to sell the public-house at West 
Bromwich, the MAyor said the committee had such an immense work to un- 
dertake, and so much complicated business, that they were desirous to reduce 
it as much as possible, They did not want to be the landlords of a public-house 
as well as manufacturers of gas. From communicatious he had received from 
the engineer of the works, he learnt that neither of the properties was neces- 
sary to the works. The committee would not dispose of either, unless they could 
get a good price for them; and he believed they would receive more than the 
properties were at present valued at. 

The motion was seconded and carried, as also a resolution anthorizing the 
transfer of the Union Street premises to the Improvement Committee. 

The Mayor then moved the approval of the committee’s report, and said, 
whilst speaking of the difficulties with which the committee had to contend, he 
might have told them of the immense variation in the consumption of gas. As 
he had said, during the whole of the year 1875 there had been an increase of 
7 per cent. On the other hand, the week before last there was an actual dimi- 
nution in the consumption, owing to the fact that the weather was exceptionally 
bright and fine, of 10 million cubic feet in a single week. He looked upon the 
profit of which the corporation was defrauded, by the unnatural presence of the 
sun, as being not less than £500. He thought the council would be glad to see 
the little stroke of business the committee had been enabled to do, with respect 
to the annuities, They offered to buy them up at 96 per cent., and they suc- 
ceeded in buying something like £60,000 worth, and the net profit to the cor- 
poration on that was £2000, The annuities were now quoted at par, or a little 


above, in the Birmingham Stock Market; so he was afraid the committee would 
not be able todo much more in that way. As to the action of the Corporation 
of Walsall, he might say that the council had sanctioned an agreement, under- 
taking to sell that part of the property at a price decided upon. The first result 
would be an advantage to the corporation, because they would receive some- 
thing like £1300 per annum of the profit, as that part of the business had been 
calculated at £800 or £1000. As regarded the local boards, they were pro- 





ceeding in accordance with the Act which gave them power to purchase their 
portion of the undertaking. When they had got the bills, he assumed they 
would go to arbitration. They appeared to justify the statement that “ fools 
rush in where angels fear to tread.’”’” The corporation—very wisely, he thought 
—had avoided arbitration in the case of the water-works, and had paid a very 
large sum, rather than run the risks of an alternative course. The local boards 
seemed to think they had got some secret to secure a favourable decision from 
the arbitrator. He could only say, if they got the works at anything like the 
prices they named, a grave injustice would be done to the Corporation of Bir- 
mingham. If, on the contrary, they got them at the prices which the Corpora- 
tion of Birmingham would be advised to ask, he wished them joy of their 
bargain. He did not think it prudent to go into particulars, but he might say 
that the sum they would be advised to ask, and which would be supported by 
gentlemen of very great professional eminence, would be five or six times the 
amount he had seen stated as likely to be given by the arbitrator. These local 
boards appeared to be under an entire misapprehension as to what the Birming- 
ham Corporation had now to sell. What they had to sell was a very different 
thing to that which the Company had had to sell. It was worth a great deal 
more now than when it was in the hands of the Staffordshire Company. 
They should be able to show that they were deriving very large profits 
from it, and he did not doubt that any arbitrator would give them sufticient 
compensation. He hoped the council would think their concerns were safe in 
the hands of the committee, who would take care that their interests did not 
suffer. He hoped the reduction in the price of gas would be satisfactory to the 
consumers. They had coupled with it new arrangements, which would also be 
satisfactory to a certain class of consumers—he meant the small consumers. 
He remembered being told by the chairman of the Staffordshire Company that 
the company had some hundreds or thousands of consumers to whom it would 
pay them better to give 5s. per year not to take gas. He did not think they, as 
a corporation, could take such a view as that of their customers. It was not 
that if was a mere matter for profit. They bad to consider the convenience of 
the greater number of persons in the community. For that reason, although he 
did not think small accounts were profitable, he would not wish to throw any 
obstacle in the way of taking gas in the smallest quantities by the poorest in- 


‘ habitants in the borough. They hada right, however, to guard against losses 


by small debts. It had been customary to do that by requiring a deposit. It 
had, however, been represented that it was a great hardship for poor people to 
have to find £1, or 15s., and the committee had, therefore, adopted a form of 
guarantee which the small consumers would have to get filled up by a respect- 
able householder, as they did a guarantee for books from the Free Library. 
Having done this, the committee were prepared to supply them without requiring 
a deposit. Another matter was the rearrangement of mains. He dared say 
some members of the council had heard complaints from time to time as to the 
quality of the gas supplied by the corporation. They, however, had means of 
proving that since they had taken the works in their hands, the gas had been 
from a half to a whole candle better than it was under the companies 
management. He did not think the complaints were due to the 
quality of the gas, but to the insufficient pressure in the mains. ‘There were a 
great many places in the town in which it was impossible to get light enough, 
because they could not get gas enough. The demand altogether exceeded the pos- 
sibility of supply in the existing mains, and they wanted rearranging with regard 
to the districts occupied by the different works, and that would take a consider- 
able time. When completed, however, he was convinced that the supply would 
be above criticism, and would give entire satisfaction. The report stated to the 
council that the cost of obtaining the gas-works was £6000. He believed it 
would be found that their parliamentary proceedings had been as economical as 
any previous proceedings conducted by the corporation. They must remember 
that in the case of the gas they had to fight a very hotly contested battle in both 
Houses of Parliament, and the cost had been £6000. The cost of obtaining the 
1851 Improvement Act was £8014, the cost of the 1861 Improvement Act was 
£11,029, the cost of the opposition to the gas bills of the Staffordshire Company 
in 1864 and 1865 was £8560, so it proved dearer to oppose than to take the works ; 
and the cost of the abortive Sewage Bill of 1870 was £11,475. Therefore he 
thought the council would say that the utmost economy had been practised 
consistent with efficiency, as trade bills sometimes said. 
The motion was put and carried unanimously. 





Tue VENTILATION OF DRAINS AND SEWERS AND THE CLEANSING OF 
House Cisterns.—Atthe fourth meeting for the session of the Royal Scottish 
Society of Arts, on the 10th inst.—Mr. J. Milne, president, in the chair.—Mr. R. 
A. F. A. Coyne, C.E., resumed the discussion, adjourned from last meeting, on 
** Liernur’s System of Drainage, and on the General Subject of Sanitary Arrange- 
ments.”’ The present system of drainage was, he said, about the worst that 
could be devised, for it polluted the water fordomestic supply. He thought 
the drains could be pth trapped by thorough ventilation and the separation 
of the soil and waste pipes. The drains should be kept sweet and clear by 
frequent flushings with a vast volume from district tanks placed at different 
elevations in the city. All the drains in the town should be placed under the 
supervision of a public officer, who should be responsible for their thorough 
working. Captain Liernur’s system was the most perfect that could be invented, 
but would eradicating the present system, and supplanting it with Captain 
Liernur’s, pay ? Mr, Alexander Gowans thought a better system than the present 
could not be adopted. It only needed that the drains should be properly con- 
structed and periodically flooded. Mr. Lake Gloag believed the Liernur system 
incomparably the best, inasmuch as it prevented all gas whatever getting into the 
houses or atmosphere, which was equally unhealthy; it required no water, and 
retained in the country a fertilizing element which would add very much to 
the wealth of the country. Dr. Hunter believed that a dry system might do well 
enough in this country for hospitals and other large buildings. It paid in India, 
where the focal matter from hospitals was eagerly bought by farmers, who, with 
ts assistance, raised from 10 to 12 crops a year. But for ordinary dwelling- 
houses, water-closets could not be improved upon. Dr, Coghill, as having great 
experience in guestions of public health both at home and abroad, could state 
that no system of traps yet invented would prevent sewage gas escaping into 
houses from water-closets. Dr. Littlejohn had written him a letter, stating that 
in 1875 there had been $28 fatal cases of preventible disease in Edinburgh. 
According to the ordinary computation of mortality and sickness, that would 
give 12,585 cases of preventible diseases in the city. Each of these fatal cases 
would cost on an everage for medical attendance and funeral expenses £10, which 
would give a total of £8280, and taking £5 as the cost of each of the other cases, 
that would give £62,925 as the price paid in the city for preventible disease. 
Any system that could prevent this enormous expenditure of money, apart 
altogether from the accompanying distress of mind and disappointment of hopes, 
would be an unmistakable boon. Asa member of the Public Health Committee 
of the Town Council, he could state that six or eight months after the introduc- 
tion of water-closets into the new workmen’s houses in the city, zymotic diseases 
appeared ; and no system of ventilation could prevent them developing. Having 
investigated closely the Liernur system, he thought it perfect, safe, and inex- 
pensive in the end. Dr. Stevenson Macadam could not see how by the Liernur 
system they got rid of gases, or of the need of ventilating-pipes. Mr. Carter,. 
C.E., also maintained that foul gases would escape even after the Liernur system 
had been introduced. Rev. Dr. Esdaile Rescobie, having spoken in favour of the 
Liernur system, Dr. Stevenson Macadam and Mr. Scott, C.E., wound up the 
discussion by replying to the remarks made upon their respective papers. 
committee was appointed to consider the different papers, and draw up aD 
exhaustive report on the subject. 
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CARLISLE CORPORATION GAS AND WATER WORKS. 

The Abstract of the Gas and Water Accounts of the Corporation of Carlisle, 
for the year ending June 30, 1875, has just been published. We give the 
statements of capital and revenue in each department. 

Gas. 
Dr. Capital Account. Cr. 
$ ded ent | Bal 2, bei t val 
ree eer aes se aBir ee esnace 15 8 |ef werd wt eae’ 
Less one year’s depreciation, at Te se tee eee 8 6 
Spercent. . . . - - 302% 2 8 


_ £83,177 13 5] 
Expended in extensions during 


the year— 
Lamps and fittings. . . . 218 6! 
Mains. . «© «© © © © « 842 5 1) 
Service-pipes. . = 5 6115 6) 
Apparatus . . . © e« « 246 12 6) 
£34,331 5 0 £34,331 5 9 


Profit and Loss Account. 


Stock account, June 30, 1874 . £4,044 2 8,Gassoldinyear . £14,039 18 11 








» of coal, ” bee BI, sw 60,0 ee 1 
Cannel, coal, andcartage . . 11,121 2 11/Tar,ammoniacalliquor,&c. 1,533 9 0 
Purifying material . 61m 286 15 11/ Mortar,&c.. . . .. 339 10 10 
Salaries— Meters, fittings, castings, 

Manager. . . . . . « 300 0 0| oldmetal,&e. . . . 5,125 1 1 

Accountant,clerks,& collectors 350 3 6 | Interest from bank P 103 13 11 

Ses” 6: 0: 4 0.8 2 4420 * reserve-fand 234 18 7 
eee ee 3,822 8 4/ Stockaccount,June30,1875 4,253 9 10 
Meters, fittings, and castings 3,721 19 8! ,, ofcoal, a - 326 5 0 
Retortsandfire goods .. . 395 8 2] 

Repairsofstreets. . . .. 23 10 10 
Rents, rates,audtaxes . . . 281 10 1 
Printing, stationery, postage,&c. 7513 0 
Tradesmen’saccounts .. . 635 6 9) 
Incidentals, &. . . . . . 29 4 3| 
Baddebts . . . . + « « 12 5 1) 
Interest on deposits . . . . 26 9 0} 
99 mortgage bonds, . 445 15 2) 
Legal expenses. . . 2. « « 30 11 4) 
Balance, being profitforthe year 3,305 18 7 | 





£29,137 6 3 | £29,137 6 3 


Appropriation of Profits. 

















Corporation (annual payment). £200 0 0| Gross profits. £3,305 18 7 

COG, « 2.4% « © & & 45 0 6 

Amount expended on extensions 1,153 11 7 

Set apart for interest on deposits 150 0 0 

Mortgages paid off, ° 516 0 0 

Balance. . . « « e 1,241 6 6 

£3,305 18 7 £3,305 18 7 
WATER. 
Dr. Capital Account. Cr. 

Total expenditure on works to Balance, being net cost of 
June 30,1874. . . . . £43,462 5 0+ worksto June 30, 1875. 

Less one year’s depreciation, at Jess annual deduction 
Spercmt. . « « « « « 3,008 17 4 fordepreciation . . .£45,600 511 

£42,158 7 8| 

Extensions during the year— 

Mains . 6 ew eo een eee 2 

Service-pipes. . «. .« -- 16 310 
£43,600 5 11 £43,600 5 11 
Profit and Loss Account. 

Stock account, June 30,1874 . £452 2 8) Water sold in year. - £5,556 6 7 

Coaland cartage . . ee 435 11 10 Pipes, castings, service- 

Salaries— pipes, &.. . « « 1,563 16 11 
Miamager’. . © 2's « « 50 0 © Interestfrom bank .. 31 911 
Accountant,clerks, & collectors 87 10 © Stockaccount,June30,1875 619 911 
Auditors . . . «© + « e« 18 18 0 

Weegee « « se © sw @ @ 781 5 

Pipes, castings, sluices, &c.. . 1,542 19 1 

Rents, rates,andtaxes . . . 147 9 4 

Printing, stationery, postage, &c. 13 210 

Incidentals,@e. . .... 10 9 6 

eee: aoe @ «6 + Oil 3 

Tradesmen’s accounts. . . . 395 2 8 

Repairs of engines. . . . . 50 7 3 

*- 0 ae 20 45 

Legal expenses , . > 70 3 4 

Mow bolter,@e. . . s «© « 296 8 0 

{nterest on mortgage bonds. . 1,716 17 0 

Balance, being profit forthe year 1,812 16 11 | 

£7,771 3 4 47,771 3 4 





IRON AND COAL TRADES OF SOUTH STAFFORDSHIRE AND EAST 
WORCESTERSHIRE. 
(FROM OUR OWN CORRESPONDENT.) 

The usual quarterly meeting of the iron and coal trades of this district was 
held at Birmingham on Thursday last, and was very numerously attended. 
Prices were declared to be unaltered all round, and on the conclusion of the usual 
quarterly cdntracts for pig iron the leading brands became decidedly firmer, 
owing, for the most part, to the restricted make during the past quarter, and it 
was rumoured that one or two firms had sold forward to the extent of their full 
produce for some weeks to come. The nominal quotations are still £4 10s. to 
£4 15s. per ton for hot blast, and £6 for cold blast iron. 

Finished iron is not in very active request, but prices are upheld by the firm- 
ness of coal and pig iron. Bars of the best brands are quoted £10 to £10 12s. 6d. 
per ton, but unmarked iron is being sold on the basis of £8 per ton for bars, 
and for the commoner classes of iron competition continues very keen, and prices 
are necessarily unremunerative. The demand runs chiefly upon sheets, wire rods, 
and nail- making iron, the —~ of which continue moderately employed ; 
but in other departments of trade business is decidedly dull, especially as regards 
the medium and common qualities, but a more hopeful feeling prevails with 
regard to the prospects of business than we have lately been able to report. 
With respect to the shipping trade, there appears to be little prospect of any 
noteworthy improvement until prices shall have been further sedesed, but stocks 
are everywhere rather low, and the trade is generally thought to be sound, and 
makers now seem disposed to take a less gloomy view of the position of affairs 
than was the case a few weeks ago. 

It is stated that a new conciliation board, for the regulation of wages, and for 
the adjustment of all trade disputes, is now in course of construction, and it is 
believed that the features of the scheme are such as cannot fail to give satisfac- 
tion to both employers and employed, and be the means of averting strikes and 
yt in the future. 

@ coal trade continues moderately active, especially in household qualities. 
Tn the Cannock Chase district the pits are in full pa» iy principally - account 
of the London market. Prices are consequently firm at late quotations. 

Around Dudley rates are steady, on the basis of 13s. for best furnace coal, and 
there is a eomewhat spirited inquiry, chiefly for railway requirements. 





IRON AND COAL TRADES OF SHEFFIELD, SOUTH YORKSHIRE, AND 
NORTH DERBYSHIRE. 
(FROM OUR OWN CORRESPONDENT.) 

There has again been very little noticeable change in the general condition of 
the ordinary finished or merchant iron departments, in the whole of which, 
business still remains dull and on a very limited scale. In pig iron, on the con- 
trary, there has been a very good demand, resulting in the transaction of a con- 
siderable number of present and forward sales being made, Prices are well 
maintained in this respect, foundry qualities being in particularly good request. 
A large firm in the North Derbyshire district, within seven miles from Sheffield, 
has entered into contracts for the disposal of its entire production of pig iron 
during the ensuing three months, and I hear that one or two other Derbyshire 
establishments are pretty well sold forward. As a rule, quotations have not 
yet risen in excess of the 2s. per ton, which was spoken of in my last week’s 
report; but I have little or no doubt that if the demand should continue to be 
upheld, a further rise will have to be recorded. North Yorkshire pig irons are 
now quoted at the following figures :—No. 1 foundry, 56s. 6d.; No. 2 foundry, 
548. ; No. 3 foundry, 53s. ; No. 4 foundry, 51s. ; No. 4 forge, grey, 51s.; No. 5 
forge, mottled, 50s. 6d.; No. 6 forge, white, 49s. 6d.; refined metal, 72s. 6d. ; 
Kentledge, 61s. ; and cinder pig, 40s. per ton for net cash. 

The coal trade is still unchanged in its main respects, although the colder 
weather has stimulated the demand for household qualities. The rainfall at the 
Sheffield Water Company’s reservoir at Redmines, near Sheffield, during 1875, 
was as follows :-—January, 4°575 inches; February, 1:380; March, 1°315; 
April, 1°440; May, 2°370; June, 4315; July, 5°305; August, 5285; Sep- 
tember, 4°510; October, 7°155; November, 6°310; December, 1°760; making a 
total of 45°720 inches. 

Itis thought probable that the question of reducing the Yorkshire and Derby- 
shire colliers wages will shortly be discussed and put into force, in which case 
a great strike will in all probability take place. 





THE LANCASHIRE COAL AND IRON TRADES. 
(FROM OUR OWN CORRESPONDENT.) 

In the coal trade of this district there is a marked want of the activity which 
is usual at this time of the year, and although the severe weather of the last 
few days has tended to keep up the demand for best coal, there is no pressure 
for supplies. Consumers of this class of fuel generally took in considerable 
stocks a month or so back, and until these are worked out there will naturally 
be no very great demand. Prices of house coal continue steady at late rates, 
and it is scarcely probable that there will be any alteration until spring. 

For gas coal there is still a steady demand at late rates, with supplies in the 
market moderately plentiful. 

Fuel for manufacturing purposes is still only in very moderate request. Con- 
sumers seem to think that the next move will be in a downward direction, and 
they are, therefore, withholding their orders as much as possible. In the com- 
moner classes, such as inferior burgy and slack, the market is very depressed, 
and there is little prospect of improvement so long as the iron trade continues 
in its present position. 

The shipping trade also is quiet; but with the exception that in some cases 
good shipping orders for common classes of fuel have been placed at slight 
concessions, prices generally are without much alteration. 

Business in the iron trade has, to a considerable extent, been suspended during 
the past week, until the result of the quarterly meetings became known, and 
the local makers have not been quoting at all. It is, however, expected that, as 
soon as matters become settled, a fair amount of business will be done, as there 
are a considerable number of orders in the market, which are only waiting some 
arrangement being come to with regard to prices. Makers of pig iron have 
exhibited a firmer tone; but in finished iron low prices have continued to rule. 
Quotations, however, can scarcely yet be given with any degree of reliability. 

Lancashire furnace proprietors are still only working half their plant, and 
until prices are more remunerative than they have been of late, itis not likely 
that the production will be increased. 





THE COAL AND GENERAL TRADE OF THE NORTH OF ENGLAND. 
(FROM OUR OWN CORRESPONDENT.) 

A considerable fleet of laden coasting vessels cleared out from the Tyne and 
Wear last week for the south. There are not many left unengaged, and coasting 
freights for small sailing vessels are moderately firm. As high as 7s, 9d. per 
ton was paid for some small sailing coasters last week to ship coals to be dis- 
charged in London. But as such high freights are paid to steamers, coasting 
steamers are very abundant in the coal ports, and the rates paid to them for 
London are from ds. to 5s. 3d. per ton. During last week there was a very 
active shipment of coals from the Tyne Dock, gas coals especially. The 
quantity of Durham coals sent away was above an average. The demand for 
best coals is tolerably well kept up. Second-class sorts exhibit a very slight 
improvement. The household coal trade shows about average shipments. 
There has been less demand for steam coals, and the collieries in that district 
are working moderate time. There is very little contracting going on; indeed, 
very much less than is usual at this season of the year. Every one seems hang- 
ing back until the awards are made by the umpires in respect of pitmen’s 
wages, The market at present is quite open, and merchants seem to be buying 
just to supply immediate wants, as there is an impression that coals may get 
lower. Prices, however, for the latter months of the spring will entirely ce- 
pend upon the then condition of the iron trade. If the revival in this trade, 
which is not disputed, now takes place, then assuredly the demand for coals for 
local consumption will materiaily improve, and it cannot be expected that there 
will be a reduction of prices. But if the opposite result were to follow, and the 
iron trade were remaining as it is, pitmen’s wages must be brought down to 
bear something like a reasonable proportion to the priceJof coals, and there 
will probably be a fall in rates. At present none but first-class collieries are 
paying. 

The iron trade of the Cleveland district is not very much changed from last 
week. The wages question is being put under review in that district, and the 
prospects of the trade for the spring no doubt will be materially affected one 
way or the other by the result of the arbitration. The coal and iron trades 
of the North of England are subjected to a very keen competition with 
the South Wales district. Thea South Wales collieries are underselling the 
north country in the market; the question of wages, therefore, becomes of ab- 
sorbing interest. The manufacturing trade of the North of England is quiet, 
but this might be expected from the fact that nearly all the ports in North 
Europe are closed with ice. The chemical market does not improve. There 
is likely to be u good inquiry for coke, and the price of coke is looking up in the 
market. There are fair shipments for Spain. 


TRADE NOTES FROM SCOTLAND. 

(FROM OUR OWN eae og 
The Dumbarton Town Council, at their meeting last Wednesday night, had 
under consideration a report from the Gas Committee, recommending that the 
— of the corporation gas be reduced from 6s. to 5s. 6d. per 1000 oubic feet as 
rom November last, and the salary of Mr. M‘Gilchrist, the manager, be ad- 
vanced £20 per annum—from £140 to £160. Both recommendations were 
adopted. All who know the abilities and assiduity of Mr. M‘Gilchrist will agree 
— 1 me in saying that he is well worthy of the consideration thus shown 

0 him. 

The Police Commissioners of Leith, at their ordinary meeting on the 10th inst., 
had under consideration a motion to remit to the provost’s committee te 
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ascertain what powers the commission Fe with reference to the gas 
supplied to the town, which was, he reported to be very impure. 
The motion, which was adopted with acclamation, seems to have arisen out of 
the action recently taken by the Town Council of Edinburgh. 

At last there comes good news regarding the Lintrathen Water-Works, the 
hydrostatic test having been — with complete success. The test was ap- 
plied to the line of pipes on Wednesday morning. Inspectors were stationed at 
the various sluices along the line of piping, and early in the morning Mr. 
Ballingall, convener of the Finance Committee of the Dundee Water Commis- 
sion,and Mr, Watson, manager at Lintrathen, where they witnessed the effect 
of the test. The sluice-valve at Pitnappie was shut down at seven a.m., and 
the work was concluded at noon, when the measuring cistern at Lintrathen in- 
dicated that the full hydrostatic pevee was upon the pipe. The pressure 
was kept on for three hours, when the sluice was opened, and the water allowed 
to flow on to Dundee. The gauge stood steadily at 542 feet during the whole 
of the three hours. In addition to Mr. Ballingall and Mr. Watson, there were 

nt Mr. Stewart, C.E., the engineer for the works, and representatives of 
Poth firms of contractors. Much satisfaction was expressed at the result of the 
test. 

At a meeting of the Edinburgh and District Water Trustees on Thursday, it 
‘was agreed to approve of the Water-Works Bill being promoted by the trustees 
in the ensuing session, with the exception of clause 37. The rejected clause 
sought to introduce the ae of rating the occupiers of houses of small 
rents, instead of charging a fixed sum, which is at present 4s. per annum. It 
was reported, at the same meeting, that the Moorfoot works were making aatis- 
factory progress, 

A meeting of the Police Commissioners of Dunfermline was held a few days 
ago, when the clerk reported that Mr. Hawksley, C.E., was of opinion that the 
construction of a reservoir at Glensherup would provide a sufficient supply of 
water for the town. Mr. Hawksley intends to report in a few days on the 
utilization scheme for the Craigluscar Springs. 

Some time ago the same body remitted the consideration of the proposed 
sewerage works for Dunfermline to Mr. Stewart, C.E., Edinburgh, That gentle- 
man has just reported upon the subject. He estimates that the cost of con- 
structing the necessary works for the conveyance of the sewage of Dunfermline 
to the sea will be £8000, exclusive of what may have to be — as compensation 
and engineering expenses. The corporation have accordingly resolved to borrow 
from the Public Works Loan Commissioners the sum of £10,000. 

The Board of Supervision having learned that opposition exists in the 
Campsie Sanitary Board to the proposed gravitation water scheme for Lennoxtown, 
have written to the Campsie Board, making a peremptory demand that steps be 
taken within 14 days to introduce a supply of wholesome water, failing which 
the matter will be brought before the Court of Session. 

The Police Commission of Montrose are proceeding vigorously with a complete 
system of sewerage for that town. On the third section of their drainage 
scheme they have just expended £2607, and another section is about to be under- 
taken by the commission, at a probable cost of £2323. 

Since last report the pig iron market has been alternately strong and flat. 
On Wednesday prices fell quite 1s. per ton from what was F pao on Tuesday. 
Business was done on Thursday at 65s. 6d. cash, and 65s. 7d.one month. On 
Friday there was an improvement, business being done at 653. 7}d. to 65s. 104d. 
one month, and the market closing in the forenoon with buyers at 65s. 74d. 
cash, sellers 65s. 9d. 

The coal market has been somewhat irregular since the beginning of the 
year. Forward shipping orders from the Clyde are not plentiful, and prices keep 
steady. Wishaw Main coal is quoted at 7s. 9d. to 8s. Gd. per ton; house coal, 
at 9s. to 11s. 6d.; splint coal, at 8s. 6d. to 9s. 6d.; steam coal, at 9s. 6d. to 
11s. 6d.; and smithy coal, at 14s. 6d. 





Gas FroM DEAD ANIMALS AND SEwAGe.—A process of making gas from 
dead animals, sewage, and other refuse, which recently received a very favour- 
able report from a commission appointed by the authorities of Breslau, Germany, 
has been subjected to extended practical tests, and proved a failure. The material 
produces less than half the gas that is evolved by an equal quantity of coal; it 
costs twice as much, and requires a special combustible; and the gas is so full of 
impurities as to render its purification both difficult and very expensive.—Scien- 
tific American. 

ENTERTAINMENT TO WORKPEOPLE AT THE Hore Inon- Works, Stockton.— 
Messrs. Ashmore and While, gas apo and contractors for the manufacture 
of gas apparatus, gave their annnual treat on Friday, the 7th inst., to the work- | 
men and apprentices in their employ, with their sweethearts and wives. The 
entertainment consisted of a dinner, soirce, and ball, in the Stockton Borough 
Hall. Nearly 400 partook of the repast, provided by Mrs. Ellison, of the Argyle 





Hotel, which was well served and heartily  % by the numerous company 
resent. Mr, Ashmore officiated as chairman, Mr. While as vice-chairman, and 
r. C. Hoggett presided at the pianoforte. After the tables had been cleared, a | 
party of ladies joined the company, including Mrs. Ashmore, Mrs. While, Mrs, | 


Philips, Miss Brown, Miss Dinsdale, Miss Philips, Miss Teesdale, Miss Beckwith, 
Miss Dickenson, Mrs. Worth, and Mrs. Jeynes. The customary toasts having 
been proposed and duly honoured, Mr. Richard Phillips gave the toast of the 
evening—“ Success to the firm of Ashmore and While; long life and happiness 
to them, their wives and families.” The remarks with which the toast was pro- 

osed, and the manner in which Mr. Ashmore responded, clearly indicated the 

earty good will subsisting between employers and employed at the Hope Works. 
The chairman proposed—‘‘The manager and foremen of the works;” ‘*The 
health of the workmen’”’ was also drunk, and speeches in reply were made. This 
part of the entertainment was varied with songs, and a ball followed. 


InstiTuTION oF Crvi, ENGINEERS.—At the meeting of this Institution on 
the 11th inst., Mr.G@. R. Stephenson delivered an address, on taking the chair 
for the first time after his election as president. In the course of his remarks he 
referred to the mutual relations of capital and labour, and to the disturbed con- 
dition of what was called ‘‘The Labour Market.” Speaking from his own 
experience in the direction of mining and mechanical works, he said that mutual 
confidence, which was essential to success in manufacturing enterprises, seemed 
to be farther and farther from realization, for some of the rules laid down by 
trades union were incompatible with justice, either to the masters or to the men. 
Thus, the union rate of wages was fixed without regard to the ability of the 
worker to produce, either in quantity or quality, labour of higher value to the 
—* result which was unsatisfactory to the ingenious skilled mechanic, 
and which had a tendency to deteriorste the work itself. In this way — 
competition was fostered, and engineering and shipbuilding works were greatly 
on the increase in places which formerly depended on this country for their 
supplies. Again, the reduction of the hours of labour had led to “idle time” — 
arise in wages not being followed by increased earnings, so that neither the 
men nor their families were benetited—while machinery and floating capital were 
frequently lying unproductive. Mr. Stephenson thought these great evils could 
only be mitigated, so far as the present generation was concerned, not by increased 
means of instruction, nor by better houses, but by the strong determination on 
the part of the men themselves to stamp out the cause of so much unhappiness 
—the abuse of a luxury to which, in moderation, every working man was entitled. 








Register of Hew Patents. 


APPLICATIONS FOR LETTERS PATENT. 


80.—Lanpav, M. I., High Holborn, London, ‘‘ Improvements in apparatus for 
heating, ventilating, lighting, and cooking purposes.” Jan. 7, 1876. 

87.—Payron, W., Hammersmith, and Hotmes, J. E., Bayswater, London, 
‘*Improvements in engines to be actuated by steam, air, or other fluid, also 
applicable for raising and forcing liquids.” Jan. 7, 1876 

88.—THacker, §., Nottingham, ‘‘Improvements in gas-engines.”’ Jan. 7, 


104.—Urnquuart, J., Manchester, and ANpRews, W. W., Kingsland Road, 
London, ‘‘ Improvements in wet gas-meters.”” Jan, 8, 1876. 

112,—FrRrepay, W. W., Poplar Road, London, ‘‘ Improvements in treating the 
human excreta, and converting the same into a dry and highly concentrated 
manure.” Jan. 11, 1876. 

114.—SpackmaN, I. A., Holloway, London, ‘‘ Improvements in lamps or lan- 
terns.’’ Jan. 11, 1876. 

121.—Marcuant, G. M., Huddersfield, ‘Improvements in steam and water 
taps or stop-cocks.”” Jan. 11, 1876. 

132.—Cross.ry, F. W., Manchester, “Improvements in gas motor-engines.’’ 
Jan. 12, 1876. 

137.—Law, H., Adelphi, London, ‘‘ Improvements in air vessels, valves, and 
regulators for the supply of water to water-closets, urinals, and lavatories, 
which are also applies ie to other purposes.” Jan. 13, 1876. 

140.—Wuson, J. J., Edinburgh, ‘‘An improved. arrangement or construction 
of apparatus or fittings to be used in supplying and discharging hot and cold 
water and other —_— part or parts of which are applicable for other pur- 
poses.” Jan. 13, 1876. 

141.—Witson, H., Halifax, ‘‘ A new or improved combined ventilating ‘ gulley’ 
and trap.” Jan. 13, 1876. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 


2521.— Wo taston, C. J., Westbourne Park Road, London, ‘‘ Improvements in 
the purification and decolorization of dye waters, and waters which have been 
employed in washing lead minerals.” July 13, 1875. 

2523.—Nrewton, H. E., Chancery Lane, London, ‘‘ Improvements in appa- 
oy applicable to burners for lighting purposes.” A communication. July 13, 


3747.—F1£.D, R., Cannon Row, London, ‘‘ Improvements in syphons for effect - 
ing — discharge of liquid from sewage tanks and other vessels,” 
et. 28, ° 





The GRAND MEDAL of MERIT at the VIENNA EXHIBITION has teen AWARDED to 


GWYNNE & BEALE’S PATENT IMPROVED GAS-EXHAUSTERS, 


The BEST EXHAUSTERS 





Fic. 224, —_ app 


IN THE WORLD. 
GWYNNE & CO. 


LARGEST AND MOST 
PERFECT 


EXHAUSTING 
MACHINERY WN 


Ever produced, and the most 
economical in working. Y 

Prices and every information on 

lication. Fia. 225. 
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Fig. 224 represents one of those erected at the Imperial Gas- Works, Bromley, capable of passing 210,000 eubic feet of gas per hour. Several others of the same 
size are now on order for the same Company. These Patent Machines combine the highest quality of workmanship and materials, the largest bearings and wearing 


with the most pe: 
62,500 eubic feet per hour, GWYNNE AND Co. do not 
the chief consideration, but to produce Machinery of the very highest quality, and ¢ 


rfect system of action yet discovered. Fig. 225 represents one of a series of four at the Nottingham Gas- Works, paped woe d 
1 to enter into a struggle with other makers in 


ct to cheapness. They have never sought to 


most approved design arrangement. Their prices have been estimated with @ 


due regard to the excellence of the article produced, and wher this is taken into consideration, they have no fear for the result. The orders executed this 
season for Exhausters and alterations to their patented system amount to over 4,000,000 cubic feet of gas passed per hour, and to over 300 horse power for 
Engines to drive them. In every instance their work is giving the greatest satisfaction. Numerous testimonials and references can be given. 


REGULATORS, BYE-PASSES, STOP-VALVES, GAS-VALVES, & MACHINERY FOR GAS MANUFACTURE, OF ALL SIZES, 


D ON APPLICATION TO 


GWYNNE & CO., HYDRAULIC & GAS ENGINEERS, 


ESSEX STREET WORKS, STRAND, LONDON, W.C. 


G. & Co, are new manufacturing for a London Gas Company three of their 210,000 cubic feet Patent Gas Exhausters, and many of ali sises. 
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HE Directors of the Ilfracombe Gas 
Company, Devon, find it impossible to reply to the 
numerous applications they have received for Manager, &c. 
In all cases where testimouials are original they will be 
returned. wet 


ANTED, an experienced Draughts- 
man, not under 25 years of age. Must be accus- 
ed to Gas-Works and apparatus. 
“ion stating terms, No. 239, care of Mr. King, 11, 
Bolt Court, Fiexr Street, E.C. 


ANTED, by the Advertiser, a situa- 
tion as GAS-FITTER, Main or Service Layer, 
Meter Inspector, or to take charge of small works. as 
had 17 years experience. Good reference. 
Address No, 237, care of Mr. King, 11, Bolt Court, Fraser 
Sraxzr, E.C. 


ANTED, a Person as Fitter, Main 

and Service Layer, and Inspector of Meters. A 
permanent situation for a good workman. - 

Apply, with references, &c., stating wages required, to 

Mr. Lorp, Manager, Gas-Works, Whitworth Vale, near 

RocuDALs. 


WANTED, by an experienced Man, a 
re-engagement as GENERAL MANAGER, Is 
well acquainted with every department of the works, keep- 
ing accounts, and carrying out of extensions and alterations. 
First-class testimonials and references. 

Address No. 231, care of Mr. King, 11, Bolt Court, Freer 
Srreet, E.C. 


WANten, an engagement as Manager, 


or Manager and Secretary, of a medium-sized Gas- 
Work. Thorough practical acquaintance with the manu- 
facture and distribution of gas, and the erection and repair 
of plant used for such purposes. 
Testimonials, &c., on application to No, 236, care of Mr. 
King, 11, Bolt Court, Fixer Street, E.C. 




















w4s TED, a _ thoroughly competent 

practical ENGINEER, to undertake the manage- 
ment of a manufacturing chemical works in London. Must 
be accustomed to contro! workmen. A knowledge of 
chemistry desirable, but not absolutely necessary. 

Address, stating salary required, and all particulars, to 
Manacer, care of Messrs. Warburton and Co., 4, Grace- 
church Street, Lonpon, E.C. 


We Anrep, re-engagement as Working 
MANAGER, where the make is from 6 to 12 
millions. The Advertiser has had 20 years practical expe- 
rience in the erection, management, and distribution of gas. 
Five years foreman in erecting works (home and foreign). 
Good references and testimonials. Aged 39. 

Address No. 238, care of Mr. King, 11, Bolt Court, 
Fuser Street, E.C. 


WANTED immediately, by a Gas Com- 

pany near London, making about 20 millions a 
year, an experienced Man as WORKING FOREMAN, A 
smith preferred. He will be responsible to the Directors 
for the carbonizing and purifying of the gas and the manu- 
facture of the sulphate of ammonia. and, in short, will have 
the entire charge of the factory. There is a cottage on the 
works. 

Also a competent Man as GAS-FITTER for the out-door 
department. 

Address No, 240, care of Mr. King, 11, Bolt Court, Fizer 
Street, E.C. 











ADVANTAGES OF GAS FOR 
COOKING anp HEATING. 
HINTS ON GAS BURNERS, &c. 

By MAGNUS OHREN, A.L.C.E., F.C.S. 


Specimen Copy by post Threepence, direct from Maenus 
Ouren, Gas-Works, Lower Sydenham, London, 8.E. 














SITUATION AS DRAUGHTSMAN WANTED. 


A GENTLEMAN, aged 24, having had 


three years experience with Gas Engineers, well up 
in general and detail drawings, and able to prepare specifi- 
cations, seeks an ENGAGEMENT as above. Knowledge of 
foreign languages. Excellent references. 
Address C. C., Box 36, Post Office, Lixcotn. 


GTATION-METER for Sale, in 


condition (Makers West and Gregson) in very 
ornamental case, fitted up with tell-tales, inlet, outlet, and 
bye-pass valves, and,12-in. connexions. Passes 25,000 cubic 
feet per hour. Now replaced with a larger one. 
For price, &., apply to Jonny W. Warraker, Manager, 
Gas-Works, WAKEFIELD. 








TO MANUFACTURING CHEMISTS AND OTHERS, 


HE Directors of the Ashford Gas and 

Coke Company invite TENDERS for the surplus 

TAR and the whole of the AMMONIACAL LIQUOR pro- 

duced at their works, for One or Two years, as may be 
eed on. 

Particulars may be obtained on application to the under- 
signed, to whom tenders, under cover, must be addressed, 
on or before the 5th of February next. 

Joun Morton, Manager, 


THE Sheffield United Gaslight Company 
have for SALE the following Articles :— 

The whole Manufacturing Plant, Gasholder, and Governor, 
of a small Gas-Work, capable of producing 10,000 cubic 
feet of gas per day. The gasholder is 27 ft. diameter by 
14 ft. deep, cubic contents 8000 ft. 

Connexions for ditto. 

Four Purifiers, 12 ft. square, with 10-in. centre-valve 
and connexions. 

Two Purifiers, 12 ft. square with 18-in centre-valve. 

Two Jones’s Exhausters, each to pass 25,000 cubic feet 
per hour, with valves and connexions, in good condition. 

Two 7-in. Governors. 

One Scrubber 8 ft. diameter, 18 ft. high, with 12-in. con- 
nexions and valves. 

One Battery Condenser, 60 ft. long, 12 ft. high, and 2 ft. 
wide, with 14-in. connexions and valves. 

Seven Lengths Hydraulic Main, 7 ft. long, 18 in. diameter. 

Nine Lengths Hydraulic Main, 7 ft. long, 14in. diameter. 

Twenty-seven Dip-Pipes, 4 in. diameter. 

Twenty-seven Bridge-Pipes, 4 in. diameter. 

Full particulars as to quality and price can be obtained 
on applying to Mr. T. Roperts, the Manager, Com- 
mercial Street, SHEFFIELD. 


THOMAS LAMBERT & SONS 


MANUFACTURE EVERY DESCRIPTION OF 


GAS AND WATER FITTINGS; 
ALSO, 
WROUGHT-IRON TUBES & FITTINGS. 
SHORT STREET, LAMBETH, LONDON. 














[MPERIAL GASLIGHT AND COKE 
COMPANY. . 

The Court of Directors hereby give Notice that the 
TRANSFER BOOKS of the Company will be CLOSED on 
Tuesday, the 25th inst., and opened again on Saturday, the 
26th of February ensuing.—By order, 

Harry Cuvss. 

33, John Street, Bedford Row, London, 

Jan, 14, 1876. 


GLASGOW CORPORATION GAS. 
STATION MANAGER WANTED. 


HE Gas Committee are pre to 
receive APPLICATIONS for ‘the situation of 
MANAGER of one of the large stations of their Gas- Works. 
ry must be qualified to take the entire ch: 
of the station. The salary will be from £300 to £400 2 
ear, according to qualifications, and encouragement may 
given according to results. 
Sealed applications, endorsed “ Station Manager,” must 
be lodged with the subscriber on or before Monday, the 


24th inst. 
J.D. Marwick, Town-Clerk. 
City Chambers, Glasgow, Jan. 10, 1876. 


SOUTHPORT CORPORATION.—MAIN SEWER- 
AGE WORKS. 


TO CONTRACTORS. 


THE Southport Corporation, acting as 
the Urban Sanitary Authority, hereby give notice 
that they are desirous of receiving TENDERS from com- 
petent persons willing to enter into a contract for the con- 
struction of the Main Outfall SEWER to the Crossens 
Channel, and several Main Branches, with the necessary 
screening chamber, side entrances, man-holes, ventilators, 
penstocks, flushing gates, and other works incidental to 
the above. 

The plans, sections, and drawings may be now seen at the 
Office of Mr. James Mansergh, the Engineer, 3, West- 
minster Chambers, Victoria Street, London, and at the 
Town-Hall, Southport, where also printed specifications 
and bills of quantities may be obtained on payment of two 
guineas. 

Sealed tenders, endorsed ‘‘ Main Sewerage Works, Con- 
tract No. 1,” are to be delivered at my Office, on or before 
Saturday, the 7th day of February next. 

The Corporation do not bind themselves to accept the 
lowest or any tender. 

Keicuitey Watton, Town-Clerk. 

Town-Hall, Southport. 














Messrs. Crosby, Lockwood, and Co., will shortly publish 
an entirely Revised Edition of a Pamphlet on 


[HE TRANSFER OF GAS-WORKS TO 
LOCAL AUTHORITIES, from 1868 to 1875, with a 
Review of the LONDON GAS SUPPLY. By Artur 

SrtvertTHorne, C.E. 

Crossy, Lockxwoop, anv Co., 7, Stationers Hatt Covurr, 


JAMES OAKES & CO., 


ALFRETON IRON-WORKS, DERBYSHIRE, 
AND 





WENLOCK IRON WHARF, 21 & 22, WHARF ROAD, 
CITY ROAD, LONDON, N.,, 
Keep in London and at their works large stocks of PIPES 
and CONNEXIONS (14 to $6 inches in diameter); also 
make and supply Retorts, ‘l'anks, Column, Girders, Special 
Castings required by Gas, Water, Railway, Telegraph, 
Chemical, Colliery, and other Companies. 
Cuar.es Horstey, Agent. 
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BEALE'S 
Improved Patent 


GAS-EXHAUSTERS 


WITH 


ENGINES COMBINED. 


Sole Makers, 
GEORGE WALLER & CO. 





Makers of 
ENGINES, EXHAUSTERS, 
INDEX and DISC GAS-VALVES, 
HYDRAULIC MAIN VALVES, 
BYE-PASS VALVES, 
TAR, LIQUOR, and other PUMPS, 

SCRUBBERS and PURIFIERS, 
CONDENSERS, BOILERS, &c. 


PHENIX ENGINEERING WORKS, 
HOLLAND STREET, S.E., 


AND 


STROUD, GLOUCESTERSHIRE. 





D. BRUCK PEEBLES & CO., 


ENGINEERS, 


FOUNTAINBRIDGE WORKS, 


Manuracturers ofr WET AND DRY GAS-METERS: 
Patentees and Sole Manufacturers of PEEBLEY’ LAMP-GOVERNORS, 


ABOVE 30,000 OF WHICH ARE NOW IN USE. 
“These Lamp-Governors are so superior that they are likely to supplant all others."—Dr. Wm. Wallace, F.RS.£., F.CS, 


D. BRUCE PEEBLES AND CO.,, 





EDINBURGH, 


FOUNTAINBRIDGE WORKS, EDINBURGH. 
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Will shortly be ready, price 18s., bound in cloth, lettered, 


THE TWENTY-SIXTH VOLUME 


(JULY to DECEMBER, 1875.) 
JOURNAL OF GAS LIGHTING, 
WATER SUPPLY, AND SANITARY 
IMPROVEMENT. 

CLOTH CASES, GILT LETTERED, 


For binding Vol. XXVI., may now be obtained, 
Price 2s. 6d. 





TERMS OF SUBSCRIPTION. 

The Journat or Gas LIGHTING is supplied direct from 
the Office to residents in any partof the United Kingdom, 
at the rate of 21s. per annum, payable in advance. If 
credit be taken, the charge is 25s. 

Halfpenny stamps may be forwarded for amounts under 
5s. Any larger sum should be remitted by Money Order, 
payable at the General Post Office, to William B, hing. 


CHARGES FOR ADVERTISEMENTS. 


Six lines (about 40 words) orunder. . .£0 3 0 
Each additional line (about 8 words) . 006 


Special Terms for Continuous Advertisers. 








The insertion of Advertisements in the current week’s 
issue cannot be guaranteed unless received at the Office by 
THREE o’clock p.m. on MONDAY. 

The Publisher cannot be responsible for Testi ials, 
accompanying replies to Advertisements, left at the Office, 
and strongly recommends that copies only should be sent. 











Lonpon: 
WILLIAM B. KING, 11, Botr Court, Fieert Street, E.C. 


IRTLEY IRON WORKS, 
CHESTER-LE-8TBREET, 
DUBHAM. 
Manufactory for every description of Casting and 
Machinery for GaseWorks and Water-Works. 

Warehouse in London for Cast-Iron Pipes and Con- 
nexions of all sizes and in any quantity, Scott’s Wharf, 
Bankside, Southwark. 

Agent in London, Mr. J. Manwartxe, 101 Cannon 
Street, E.C. 


JOSEPH IREDALE & SON, 
7, HIGH PARK SQUARE, 


OAKFIELD, RYDE, ISLE 0F WIGHT, 

Sole Inventor of 11 and 13 Retorts in one Bench, heated by 
one Furnace, at the London Gas-Works, Vauxhall, Surrey, 
called ‘*Hutchison’s Patent Retort-Bed,” in Mechanics’ 
Magazine, June 18, 1836. We set Iron Retorts from 1 to 
1] in one Bed, from 3s. 6d. to 1s. 6d. per foot run; labour 
only. Clay Retorts from ] to 1] in one Bed, from 3. 3d. to 
ls. per foot run; labour only. Iredale’s Improved Oscilla- 
ting 2-Bar Furnace. Retorts set over Tar Furnaces and 
Coke Ovens. Working Drawings of Retort-Settings on 
moderate terms, 


THE BIRMINGHAM GASLIGHT AND COKE 
COMPANY, LIMITED. - 
Under which title is registered 
THE BIRMINGHAM GASLIGHT AND COKE 
COMPANY. 
Incorporated by the Birmingham Gas Act, 1855. 


AM Persons having any Claim or 
DEMAND upon the said Company, which has 
resolved to wind up its affairs voluntarily, pursuant to the 
Companies Act, 1862, and has appointed JAMES TERTIUS 
COLLINS, the Chairman, and THOMAS BULLOCK the 
ounger, the Deputy-Chairman; together with Edward 
embridge, Edward Davenport, Frederick Everitt, Josiah 
Kempson, David Malins, and James Watson, the Directors, 
to be Liquidators of the said Company, are hereby required 
to SEND their full Christian and Surnames, and their 
Addresses, and the PARTICULARS of their Claims or 
Demands to the Liquidators of the said Company, at the 
Office of Mr. Joseph Sl be, Public A ant, No. 16, 
Bennett’s Hill, Birmingham, on or before the 3lst day of 
January, 1876, or in default thereof the Liquidators will 
proceed to wind up the said Company, and distribute the 
Assets thereof among the parties entitled thereto, having 
regard only to the Claims and Demands of which they the 
said Liquidators shall then have had notice. 
Jounson, Barciay, AND JOHNSON, 
36, Waterloo Street, Birmingham, 
Solicitors to the Liquidators 
Dated this 3lst day of December, 1875. 

















NOTICE TO THE PUBLIC. 
BRONNER’S IMPROVED SYSTEM IN GAS 


LIGHTING. 
ESSRS. HENRY GREENE AND SON, 
155, CANNON STREET, LONDON, sole con- 
signees for Great Britain and Ireland of BRONNER’S 
IMPROVED SYSTEM IN GAS LIGHTING, beg toinform 
the public that JULIUS BRONNER, of Frankfort-on- 
Maine, in the Kingdom of Prussia, Manufacturer, has, of 
this date, 9th of November, 1875, obtained interdict before 
the Court of Session in Scotland, against R. M. Brechin 
and Company, Gas-Fitting Manufacturers, 46, Hanover 
Street, Edinburgh, and R. M. Brechin, the only known 
partner of the said firm, interdicting, prohibiting, and dis- 
charging the said R. M. Brechin and Company and R. M. 
Brechin from in any way advertising or offering for sale, or 
selling, or from in any way causing to be advertised, or 
offered for sale, or causing to be sold as “ Brénner’s 
Burners,” any burners not manufactured by the said 
Julius Brinner, or from in any way endeavouring to induce 
the public to believe that the said R. M. Brechin and 
Company, or R. M. Brechin, sell or keep for sale ‘‘ Brénne1’s 
Burners” manufactured by the said Julius Brinner, while 
such is not the case. 

Further, the said Julius Brinner, on the 20th of April, 
1875, in a suit in Chancery, 1874, B 365, instituted by him 
nst a defendant who had been selling such burners, 
tained an injunetion perpetually restraining the defen- 
dant, his agents, servants, and workmen, from in any way 
advertising or offering for sale, or selling, or from in any 
manner causing to be advertised or offered for sale or sold 
as “* Real Bronner,” or “‘ Brioner,” or ‘Broehner” 
Burners, any Burner not manufactured by or for the plain- 

tiff, Juliue Brénner, or by his agente. 





TO GAS & WATER COMPANIES, & MUNICIPAL 
AUTHORITIES SUPPLYING WATER OR GAS. 


ONSPIRACY AND PROTECTION OF 


PROPERTY ACT, 1875. 


It is required, under a PENALTY OF FIVE POUNDS, | § 


that a PRINTED COPY of the 4th SECTION of the 
above Act shall be posted up at all Gas and Water Works 
ina yp epee place, where the same may be conveniently 
read by the persons employed thereat. 

Printed copies of the section, in large type, on broad 
sheets, may be had of Witttam B. Kine, 11, Bolt Court, 
Fleet Street, Lonpon. Price, per post, 2s. per dozen, or 
10a. 6d. per 100. 

The Act came into operation on Sept. 1, 1875, and 
extends to Scotland and Ireland. 


T. NEWBIGGING, 


CONSULTING GAS ENGINEER, 
5, NORFOLK STREET, MANCHESTER. 


Mr. ALFRED LASS, 
- 60, CORNHILL, LONDON, E.C., 


Is prepared to open the Books, and, if necessary, <eep the 
Accounts of Gas and Water Companies. 

To examine the Books and Accounts, and prepare Balance- 
Sheets for the information of Directors. 

To assist Secretaries in preparing Balance-Sheets, ac- 
cording to the “‘ Gas- Works Clauses Act, 1871 ;” or may be 
consulted with respect to Accounts generally. 











D. M. NELSON, 


48, GORDON STREET (Ite 135, BUCHANAN &T.), 
GLASGOW, 
pplies every requisite in connexion with the distri- 
bution of Gas and Water. 
. Estimates and prices on application. 
WOOD GRIDs for Purifiers and Scrubbers. 
Cast-Iron PIPES and VALVES. 
Street LAMP-PILLARS. 
Patent Pipe SCREWING-MACHINES, &c. 


, 
AILEY’S Patented Inventions are 
now in extensive use wherevet steam is known. 
Bailey’s Patent Steam Gauges, Pyrometers, Water Gauge 
Cocks, Test Pumps, Fusible Plugs, Steam and- Water Valves, 
Safety Valves, Junction Valves, Pumps, Tei-Tales, Re- 
corders, Lightning Conductors, Electric Telegraphs, Turzet 
Clocks, Steam Joint Cement, Lifting Jacks, Boiler Feeders, 
Lime Catcher and Separator, Injectors and Ejectors, and 
every description of first-class Brass Work for Engines 
and Boilers. Gas-Works Managers who have not our large 
book should send for it. 


16th edition, 1000 engravings, 4to., post free 2s. in etampe, 
weight 10 oz., eost of production £1000, 


AILEY’S Illustrated Inventions, con- 
taining details and prices of goods in our five several 
departments :—(1) Brass wey Steam Gauges, Indica- 
tors, Feeders, and yoy (2) Engineers Sundries, Small 
Tools, and Stores; (3) Machine Pump and Fire Engine: 
(4) Turret Clock, &c.; (5) Electric Telegraph, A B C 
Instruments, Bells, and Apparatus, 
J. Barey and Co., Albion Works, Salford, LancasHieE, 











GEORGE ORME & CO., 
ATLAS METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET AND DRY GAS-METERS. 
STATION-METERS, GOVERNORS, 
PRESSURE AND EXHAUST REGISTERS, 


LAMP-METERS IN CAST-IRON BOXES, 
And every Description of Gas Apparatus. 





CLYDE TUBE WORKS, GLASGOW & COATBRIDGE. 


Orricrs, 41, OSWALD 


STREET, GLASGOW, 


ANDREW & JAMES STEWART, 


MANUFACTURERS OF 


WROUGHT-IRON WELDED TUBES AND FITTINGS, 


GUN METAL & OTHER COCKS, ALL KINDS OF IRON & BRASS FITTINGS 
For GAS, WATER, and STEAM; 


CAST-IRON PIPES, CORE BARS for IRONFOUNDERS, 
STOCKS, DIES, and TAPS, GAS PLIERS and TONGS, &c., &c., 
ALWAYS KEPT IN STOCK. 
LAP-WELDED IRON BOILER TUBES, 


As supplied to the English, French, and Dutch Admiralties, and principal Railways and Engineers 
at Home and Abroad. 





JAMES MILNE & SON, 


GAS ENGINEERS, 
Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturers, 
EDINBURGH, anp 


2s 


KING EDWARD STREET, 


NEWGATE STREET, LONDON. 
Meter Works in London—2, CROSS STREET, WILDERNESS ROW, E.C. 





STATION-METERS, GOVERNORS, CONSUMERS METERS, GAS LUSTRES, 
CHANDELIERS, BRACKETS, &c., 
And every description of Gas-Fittings and Gas Apparatus, 





B. DONKIN & CO.’S 


TRACB 


IMPROVED 


GAS-VALVES 


WITH WROUGHT-IRON PINIONS, 


on application. 





J. BEALE’S 





List of prices, with full dimensions of all sizes up to 48-inch, to be had 


These Valves are all proved on both sides to 30 lbs, on the square inch 
before leaving the works, and are always kept in stock. 
VALVES MADE WITH OUTSIDE RACKS TO ORDER. 
Atso, SCREW WATER-VALVES WITH GUN-METAL FACES. 


SOLE MAKERS 


ALSO or 
NEW PATENT GA3 EXHAUSTERS. 





B. DONKIN & CoO., 
GENERAL ENGINEERS AND IRONFOUNDERS; 
MAKERS OF STEAM-ENGINES, 
55a, BLUE ANCHOR ROAD, BERMONDSEY, 


LONDON, 8.E 
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C. & W. WALKER, 
8, Frvssury Crrcus, 


Lonpon, EC. 


MANN & WALKERS’ 
PATENT SCRUBBER. 


By Letters Patent in Great Britain, Europe, and the United 
States of America. 


By some important improvements recently 
patented, the purifying power of these Scrubbers has been 
much increased, and a stronger ammoniacal solution obtained, 
which is found to absorb a large portion of the carbonic acid 
contained in gas, effecting an important saving in money and 
labour in the lime purifiers, and where oxide only is used, 
the increase in the illuminating power of the gas obtained 
by these Scrubbers is shown in a remarkable degree, in 
consequence of the large quantity of carbonic acid removed 
from the gas. 


It is to be particularly noted that the im- 
portant results of these Scrubbers do not depend upon the 
machinery alone. The entire internal construction of the 
Scrubber bears an almost equally important part. For this 
reason, where it is desirable to convert existing Scrubbers, 
whose dimensions happen to be suitable, the work commences 
by ripping out the whole of the interior of the shell, and be- 
ginning the internal construction de novo from bottom to top. 


They are, in all cases, constructed under 
guarantees to perfectly perform their work. They are now 
extensively used in the largest gas-works of London and the 
chief cities of Europe, the number in use exceeds One hun- 
dred, and their perfect efficiency and profit to a gas company 
have been fully established with every variety of coal used ia 
Europe. References can be given to the largest gas-works in 
Europe. 


By their use the department of purification 
from ammonia upon a gas-works is made complete, without 
the aid of prepared oxide of iron, chemicals in purifiers, or 
any other supplementary process, and the whole ammoniacal 
residual product contained in the coal is absorbed and obtained 
in the form most profitable to a gas company, while the re- 
quirements of all Acts of Parliament and of the Board of Trade, 
relating to incorporate gas companies, are satisfied. 


Foul Gas, properly condensed, entering the 
inlet is, by once only passing through the Scrubber, com- 
pletely purified from ammonia with regular certainty day by 
day, without any further trouble, or any other process, effected 
by a very small quantity of clear water let into the machinery 
room at the top of the Scrubber, which is discharged at the 
liquor outlet at the bottom, from Newcastle coal at about 
18 to 20 ounees strength, from Yorkshire and other ceals, 
generally from 25 to 30 ounces strength; while acidulated 
litmus or turmeric exposed at the Scrubber outlet will not 
show the slightest discoloration, and there is not a quarter 
of a grain of ammonia per 100 feet left unabsorbed. 


They contain their own engine power, re- 
quiring only a small inappreciable quantity of steam from the 
gas-works boiler, and are then complete in themselves, ready 
for service. 


Applications relating to dimensions and 
prices should be addressed to us, C. anp W. Watxsn, 
8, Finssvry Circus, Lonpon, E.C., or to Mr. Wriitam 
Mann, late Superintendent of the Chartered Gas-Works, 
Buiackxreiars, Lonpon; they should state approximately the 
largest make of gas in 24 hours on a winter’s day, and the 
smallest make on a summer's day, to be purified, 
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GZERELMEY Liquid Enamel, for Iron- 


work exposed to the atmosphere, supersedes paint, 
dries in two hours, absolutely prevents rust, contains no 
oil, requires no mixing, is ready for use, is laid on like 
paint, covers new or old iron or wood, old paint, tar, or 
whitewash, is waterproof, gives a fine polished surface, and 
costs scarcely one-fourth as much as paint—namely, one 
halfpenny per square yard. Samples to any address for 
12. stamps. . Particulars free on application. 


GZERELMEY Tron Paint has stood the 


# test of 24 years experience. The gilding on the 

Victoria Tower of the Houses of Parliament was laid on 

: ye it upwards of 20 years ago, and is still in perfect con- 
ition. 


GZERELMEY Stone Paint thoroughly 


waterproofs brick and other walls without giving 
them the appearance of having been painted. 


(oPIES of Reports on the Szerelmey 

compositions, by Sir Charles Barry, Sir R. J. Murchi- 
son, and Professor Faraday (printed by order of the House 
of Commons), with other information, may be had on 
application. 


K ONE of the Szerelmey compositions 

contain white or red lead, arsenic, or any other in- 
jurious ingredient. When in use and while drying they 
have a purifying effect on the atmosphere. 


GZERELMEY Liquid Enamel.—The cost 


of the Enamel when laid on is about one halfpenny 
per square yard. We are now entering orders for execution 
at any time before the end of March, at £25 per ton, subject 
to a liberal discount for cash, particulars of which we will 
send, if asked. A ton measures about 125 gallons, and is 
ready for use, ee 


GHIPPERS will receive liberal treat- 
ment at our hands. They will fmd that our Enamel 
t at a price with which 











Paste can be supplied for ship 
no ordinary paint can compete. 


ZERELMEY Debentures. — Investors 


desirous of subscribing for the remainder are 
requested to intimate their intention as early as possible. 
The debentures will be dated Jan. 1, 1876; from that date 
interest at 8 per cent. per annum (for which coupons are 
attached) will be paid quarterly. No prospectus will be 
advertised, but full particulars will be sent in reply to any 
application addressed to N.C, SzERELMEY AND COMPANY, 
Limited, 24, City Bank Chambers, Threadneedle Street, 
Lonpon, E.C. 








TORBAY AND DART PAINT 
COMPANY, LIMITED. 





Works: 


DARTMOUTH AND BRIXHAM, DEVON. 
OFrFIcEs : 
28, GREAT GEORGE STREET, WESTMINSTER, 
LONDON, s.W. 





SOLE PROPRIETORS AND MANUFACTURERS 
OF 


WOLSTON’S CELEBRATED 


TORBAY IRON PAINTS. 


(ESTABLISHED 1851.) 





These Paints have been for many 
ears extensively used in Her 
ajesty’s Royal Dockyards, Wool- 
wich Arsenal, the Shorncliffe and 
Curragh Camps, War Departments, 
and Colonies, and are largely sup- 
a . ipowners, 
TRADE MARK Engineering Establishments, Rail- 
way Carriage and Waggon Works, and the Paint 
Trade generally. They are the BEsT PROTECTORS of 
Ironwork, even arresting corrosion after it has set 
in ; and their base being oxide of iron, they are free 
from those properties which make lead paints so 
destructive to ironwork. They do not scale or 
blister, are not affected by great heat, and are the 
enly Paints which will resist the effects of sulphu- 
retted hydrogen. Their DURABILITY and covering 
properties have borne the test of A QUARTER OF A 
CENTURY’S PRACTICAL TRIAL. 
The undermentioned colours—ground in best lin- 
seed oil, and a mee only before use to be thinned 
down in the ordinary way—are kept in stock :— 





Torbay Brown. Torbay Red. 
Dart Green. Blate. 

Dart Yellow. Buff. 

Brixham Black. Torbay Chocolate, 
Light Blue Cream Colour, 
Dart Brown. Dart Umber. 
Imperial Stone, Light Stone. 
Bronze Green. Salmon Colour, 
Navy Green. Lead. 

Carriage Red. Dark Stone, 
Light b Crystal Palace Blue. 
Light Green. Iron Grey. 


All other Colours made to order, 
PRICES and TESTIMONIALS on APPLICATION. 





ALFRED WELLIAMS, 
PHCNIX FIRE-BRICK WHARF, 
64, BANKSIDE, SOUTHWARK, LONDON, §.E. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION OF GAS-WORKS, 
AND FOR THE 


SUPPLY OF RETORTS, FIRE-BRICKS, CAST-IRON MAINS, 
AND ALL MATERIALS FOR GAS MANUFACTURE AND DISTRIBUTION. 








TO GAS COMPANIES AND THE TRADE. 
J. DEFRIES & SONS, 


MANUFACTURERS OF 


CRYSTAL, BRONZED, & ORMOLU CHANDELIERS, IMPROVED CRYSTAL STAR & SUN 
LIGHTS, VESTIBULE LAMPS, AND THE PATENT CRYSTAL ILLUMINATION. 


A LARGE STOCK ALWAYS IN HAND OP 


IRON, BRASS, COMPOSITE, AND LEAD TUBES, FOR GAS AND WATER, 


AND EVERY DESCRIPTION OF 
GAS AND WATER FITTINGS. 
THE PATENT DRY AND WET METER, WITH THE LATEST IMPROVEMENTS. 
STREET LAMPS AND CCLUMNS IN GREAT VARIETY. 
Worxs: LONDON AND BIRMINGHAM. 








cwtSTay. & Ube GAS MOONS, 
&. ‘& aX ot we ~ 7 Cutand Engraved, ef 
ie) os 2 me % the newest designs 
oe - Qo ; ° 7 
BE ze = ‘e_ GAS REFLECTORS 
a] =? * In Silver and Glass 
= Zz 
= 2 GAS NIBS 
AND 
NY BURNERS 


Of every description. 















2% > mee Fa Gae-Fittings, Crystal 
Ri Ch Ea | AZ ACY as-Fittings, Cryst 
o Ag ky Frit el weer Vi fA ai and Ormolu Chande- 
¢ ieee AS Hee CVs) +N: eal liers for 1876, are now 
? = 2 V ’ VWW complete. 


City Show-Rooms and Manufactory, 147, HOUNDSDITCH, LONDON. 


EsTaBLisHEeD 1830. 


KORTING BROTHERS, 


SOLE LICENSEES FOR 
W. CLELAND’S PATENT STEAM-JET GAS-EXHAUSTER. 


E. KORTING’S PATENT 
STEAM-JET GAS-EXHAUSTER. 


Small Cost—Compactness—Perfectly Self-Acting— 
Self-Regulating—Self-Cleansing—No Steam-Engine—No Attention— 
o Extra Room Required—No Wear and Tear—No Noise— 
No Oscillation in Vacuum, or Back Pressure. 


UPWARDS OF 150 IN USE IN CONTI- 
NENTAL GAS-WORKS. 


IN ENGLAND SUPPLIED TO- 


Chartered Gas Co., London; London Gaslight Co., London; Seuth 
Metropolitan Gas Co., London; Phoenix Gas Co., London; Liverpool 
Gas Co., Linacre; Corporation Gas-Works, Bolton; Cornholme District 
Gas-Works; Epsom and Ewell Gas Company; Horsham Gas Company; 
Gaslight Company, Ipswich; Gaslight and Coke Company, Cheltenham. 


E. KORTING’S PATENT STEAM-JET REVIVIFYING 
BLOWERS FOR THE PURIFYING MATERIAL. 


W. CLELAND’S PATENT STEAM GAS-SCRUBBER, 
Combining small cost and thorough efficiency, with absence of any 
mechanical means and necessity of renewing the scrubbing material. 


For particulars, apply to KORTING BROTHERS, 
STEAM-JET ENGINEERS, 
7, LANCASTER AVENUE, MANCHESTER, 
CELLERSTR. 35, HANNOVER, GERMANY. 


KOLOWRATRING, PESTALOZZIGASSE 6, VIENNA. 
11, RUE LOUIS-LE-GRAND, PARIS, 


1645, NORTH TENTH STREET, PHILADELPHIA, U.S. 


KORTING BROTHERS, 
STEAM-JET GAS-EXHAUSTERS AND REVIVIFYING BLOWERS FOR OXIDE. 
LONDON AGENT AND AGENT FOR SOUTH OF ENGLAND: 


GERALD J. TUPP, 8, John Street, Adelphi, W.C., 


To whom all inquiries for these districts should be addressed. 


DEMPSTER, MOORE, & CO., 49, ROBERTSON ST., GLASGOW, 
SOLE -AGENTS IN SCOTLAND FOR KORTING BROTHERS. 
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JOHN HALL AND CO., STOURBRIDGE, | R=ritiiiy sf sistiievrony 





The forms for this 08 to illustrate the P. 
Manufacturers of FIRE-BRICKS, LUMPS, TILES, Distribution of Gas, a at the Edinburgh Meeting ef the 
oe ’ . . -— ' British Association of Gas Managers. y the use of the 
o \= 2 EE SS eee f synopsis the whole of the out-door plant may at once be 


— > seen, with all matters pertaining to the same. 
oe. W. J. Warnek, Engineer. 









_ South Shields, 

: 4 Pp CW H BE AND TT. havin had 
— : : : . W. H. BENNETT. ving ha 
’ 

AND EVERY DESCRIPTION OF FIRE-CLAY GOODS. > ——— ee in mg 4 connected _ 
_ = as, ater, and Sanita mprovement, begs to say that 
N.B.—A Stock of 15 and 16 in. CIRCULAR RETORTS always on hand. Other kinds made to order | je continues to ascist Inventors in the perfection of their 
on short Notice. designs, and to obtain for them PROVISIONAL PRO- 
TECTION, whereby their invention may be secured for 








Six Months; or LETTERS PATENT, which are granted 


MESSRS. JOHN BETHELL & CO., | essed ian. 78 SANNe is ss 


2 thereby rendering it unnecessary for persons resident in 
(ESTABLISHED 1836,) the country to visit London, a 


Patents procured for Foreign Countries, 


T CTORS fi r GAS TAR Information as to cost, &e , supplied gratuitously upon 
0 * application to the Advertiser, 22, Great George Street 


WESTMINSTER. 


MAKERS OF ANTHRACENE, CREOSOTE, &c., | OTTERILL'S PATENT STEEL TUBE. 


DRILLS, for connecting services to water-mains, 


CLAYTON CHEMICAL WORKS, MANCHESTER; si cpdenseristankictetaie’ weitaa 
SWAN VILLAGE, WEST BROMWICH. sizes, from } to 2 inches and upwards. They cost less than 
Head Offices: 38, KING WILLIAM STREET, LONDON BRIDGE. 


FLETCHER AND MURPHY, 


GARRATT STREET WORKS, OLDHAM ROAD, MANCHESTER; 


FrorD, Patentee. 
Manufacturers of 


IMPROVED CONSUMERS WET CAS-METERS 


IN CAST-IRON CASES, 
THE UNVARYING WATER-LINE GAS-METER, 


AND 


IMPROVED DRY GAS-METERS; 
STATION-METERS OF ALL SIZES, with PLANED JOINTS; 


GOVERNORS, PRESSURE AND EXHAUST RECISTERS, TEST HOLDERS. 
And all kinds of Experimental Gas Apparatus. 


ISAAC DISON, 





























WINDSOR Lonpon OFFICEs: 
60, QUEEN 
IRON-WORKS, 
= VICTORIA ST., 
LIVERPOOL. E.C. 


Manufacturer of SELF-SUPPORTING GALVANIZED CORRUGATED, CURVED, and every kind of IRON ROOFING, CHURCHES, SCHOOLS, 
SHEDS, and IRON BUILDINGS. 
WROUGHT and CAST IRON GIRDERS, BRIDGES, TANKS, &c., and all kinds of WIRE WORK, FENCING, GATES, HURDLES, &c., for Home or Abroad. 
DIXON’S CELEBRATED SELF-SUPPORTING IRON ROOFS are specially suitable for Forges, Rolling-Mills, Iron-Works, Shipbuilding Yards, Mines, 
Collieries, Gas and Water Works, and for general purposes. , - 
For Roofs with Timber Framing, DIXON’S GALVANIZED OR TARRED IRON SLATES form a durable and cheap covering, costing only about the same, 
when fixed, as felt and boards. 


DRAWINGS, ESTIMATES, AND ILLUSTRATED CATALOGUES MAY BE OBTAINED ON APPLICATION. 


WEST’S GAS IMPROVEMENT COMPANY, 


ARE NOW PREPARED TO SUPPLY AND ERECT THEIR PATENTED MACHINERY FOR 


CHARGING:DRAWING GAS-RETORTS, 


And to enter into arrangements with GAS COMPANIES for its use upon moderate 
terms of Royalty. 


The Patented Machinery has secured the approbation of all Engineers who have visited the MAIDSTONE GAS-WORKS, 


where it is in full operation, and may be inspected at any time on application to the Manager. 
The advantages attending its use are— 


INCREASED VOLUME OF GAS PER TON.—INCREASED YIELD PER 
RETORT.— INCREASED BULK OF COKE FOR SALE.—-REDUCTION 
IN LABOUR AND LESS DEPENDENCE ON SKILLED STOKERS. 


A Pamphlet containing a description of the Machinery, and Copies of Reports on the working of the same, &c., 
will be forwarded on application to the MANAGING DIRECTOR, Maidstone. Communications may also be addressed to 
the Consulting Engineer, R. P. SPICE, Esq., M. Inst. C.E., 21, Parliament Street, London, 8.W., or to the 
Engineer and Analyst, F. W. HARTLEY, Esq., A. Inst. C.E., 55, Millbank Street, London, S.W. 
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(CATHELS'S Patent District Dry Gas 
GOVERNOB is the only perfect self-acting contri- 
a ee eee in the higher levels of 
® For prices, &e., apply to So Sanehetsen, Mesers. 


Guest ann C 


ATHELS & TERRACE’S Patent Four- 
WAY DISC GAS-VALVE is the simplest and best 
Valve for Purifiers, and as a By-pase for other apparatus 
in Gas-Works. It is always gas-tight, and has no springs, 
ground faces, or other delicate parts. By its uee the flow 
‘of the gas cannot be aceidentally sto ,and it never sticks. 
For prices, &c., apply to the Manufacturers, Messrs. 
Guxst anv Cuncmxzs, Foundry and Brass Works, Rormer- 
nmAaM, 


LAMP-PILLARS, 


GAS-LAMPS, FOUNTAINS. 


Our New and Choice Designs for the above, with prices, 
are forwarded to any part of the world on receipt of twelve 
stamps. Estimates for work at home or abroad. 











W. T. ALLEN & CO., 
GAS & WATER ENGINEERS & CONTRACTORS, 


203, UPPER THAMES STREET, 
LONDON, E.C. 


CLOTH 


AS-BAGS FOR MAINS, 


As supplied to tae Im- 
perial, Chartered, and 
\y other London ana Yre- 
\t \, Vineial Gas Companies. 
i ) Bellows and Valves for 
inflating Well Dresses, 
@ Stokers Gloves, India- 
: Rubber Suction and 
DeliveryHose, Gas-Tubing, Leather, 
India-Rubber and Gutta-Percha Ma- 
chine-Bands, Sheet and Washers ana 
Steam Joints. 


T. BUGDEN, Manufacturer, 
79, GOSWELL ROAD, LONDON, E.C. 


J. C. SELLARS, 
DEALER in HAND PRESSES 


FoR 


STONE SHELL MOULDINGS, 


AND 


LICENSOR OF THREE PATENTS 


CONNECTED WITH 


BUILDING IN CONCRETE. 


OFFICE: 
2, FERRY BUILDINGS, BIRKENHEAD. 


By recent improvements in the Hand Block-Press and 
Mould of size 18 in, by 9 in. by 9 in.,a Labourer can now 
strike off 12 Stone Shell Blocks per hour; if on piece- 
work, 16 to 20 Blocks perfect, without crack or flaw. 
These 12 blocks form 1} superficial yard of a wall 9 in. 
thick, and, being as smooth and perfect as the planed 
mould in which they are produced, they are equal, on every 
side, to finely-dressed stone, or to the best ordinary house 
plaster, The weight of material—namely, 4 to 1, dry Con- 
crete—employed to make each super yard of the Blocks is 
as follows :— 

For 44-inch walls, it is 1 cwt. 0 qr. 13 Ibs., 4 to $ Senenete, 


























which, with labour, at 5d. per hour = ls. O4d. 

For 9-inch walls, it is Ll cwt. 1 qr. 14 lbs., 4 to 1 Concrete, 
which, with labour, at 5d. per hour = Is, 2}d. 

For 14-inch walls, it is 1 cwt. 2 qrs. 10 Ibs.,4 to 1 Cencrete, 
which, with labour, at 5d. per hour = ls, 43d. 

The Cement is estimated as 1 ton at 50s., and 4 tons of 
sand, mixed, at 4s. per ton. 

To these figures must be added the cost of “ carrying 
of” and ** hardening ”—say, 2d. per yard—and expense by 
waste and rent. 

The Hand Press costs £55, and a Mould, of either of the 
sizes named, £)2 10s., and appurtenances, £18. Moulds 
for other —_ in many cases, cost but a few shillings. 

Any Mould within a diameter of 18 in. can be used to the 
same Press. 

Having shown the competitive value of Stone Shell 
Blocks, as displacing ordinary house wall plaster with 
good Concrete, from the fact of their being moulded in 
a Shell Block form—that is, as large hollow bricks, of 
perfectly true surfaces —they have a further value of 
ls. per yard if used for filling up with Concrete, made 
ia the ordinary manner, as at present compounded by 
contractors, The Moulding Boards, as employed by them, 
ia framing their Concrete Walls, cost them, on the average, 
for taking to the work, erecting, taking down, and return- 
ing to their workshops, ls. per yard. alls so constructed 
require to be ‘*faced” on both sides, And there is this 
additional value, in their being of a large hollow brick 
form :—where stone, boulders, or burs can be obtained to 
fill in with, packed as arubble-stone wall, a smaller amount 
of cementing material is necessary, either Concrete or 
strong Mortar. 

Again, a 9-in. wall of a one-stone character is equal in 
stability to a common brick wall 14 inches in thickness. 
Besides these advantages, there is that of their neat ap- 
pearance, and the fact that superior buildings can be put 
up with a less amount of skilled labour; and on that ace 
eount, together with a facility in obtaining filling up mate- 
rials, gs are extremely well adapted for building in 
country places and the colonies. 

The series of practical tests with the Stone Shell Blocks 
are well worth the cost of a visit of inspection—a practical 
handling of them being very much better than any written 
description. 

The favour of an inspection by persons purposing to erect 
buildings is respectfully solicited. 

J. C, SELLARS, 


2, Ferry Buildings, Birkenhead. 


J.& J. BRADDOCK, 


GAS ENGINEERS, 
GLOBE METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET & DRY CONSUMERS GAS-METERS, 


OF THE HIGHEST EXCELLENCE; 
ALSO LICENSEES AND MANUFACTURERS OF 


WARNER & COWAN’S PATENT SELF-REGULATING GAS-METERS ; 


ROUND STATION-METERS, 
ON CAST-IRON STANDS. 
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WITH PLANED JOINTS. 
GOVERNORS, GAUGES, INDICATORS, MAIN COCKS, &c. 
GAS COOKING APPARATUS. 


Home and Foreign Orders promptly attended to. 
All Sizes of CONSUMERS METERS, STATION-METERS, and GOVERNORS generally in Stock. 
Orders almost invariably despatched on the day of receipt. 


TERMS, &c., ON APPLICATION. 


F. & C. OSLER, 


45, OXFORD STREET, LONDON, W. 
MANUFACTORY AND SHOW-ROOMS: 
BROAD STREET. BIRMINGHAM. 
EsTraBLisHepD 1807. 
MANUFACTURERS OF CRYSTAL GLASS CHANDELIERS, 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES, 


TABLE GLASS GF ALL KINDS. 
CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAMPS. 


GCEORCE ANDERSON, 


GAS AND CONSULTING ENGINEER, 


4, CANNON ROW, PARLIAMENT STREET, S.W. 


Ms. ANDERSON advises Companies on all matters connected with the 
manufacture of Gas and the construction of Works. 

PATENTEE and MANUFACTURER of the following Inaventions:— 
RETORT SETTINGS, heated by tar without the production of smoke, 
STEAM-ENGINES and EXHAUSTERS, separately or combined. 
FOUR-WAY VALVES, one of which is equal to three ordinary Valves. 
STATION GOVERNORS-—the Gasholder cannot tilt and ¢ause accident. 














BREEZE AND TAR FUEL MACHINE. 
A Pamphlet containing Eighteen Illustrations of the foregoing, with letterpress of the construction of 
Werks, Y per free, 2s. 6d. . ‘ : 
N.B.—The seeond edition of this Work, xow ready, contains Ilustrations of the Machine for converting 


Breese and Tar into Fuel for Keating the Retorts. F 7 ane 
“ The Author is well qualified to speak authoritatively upon the important subjects to which his 
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THE THAMES BANK IRON COMPANY, 


(Successors to LYNCH WHITE,) 


SUPPLY FROM STOCK 
CAST-IRON RETORTS, SOCKET-PIPES for GAS or WATER PURPOSES, FLANGE- 
PIPES for STEAM, RAIN-WATER PIPES and GUTTERS, HOT-WATER PIPES 
and’ BOILERS, and all requisite Connexions for same; also LAMP-COLUMNS, LAMPS, 
WROUGHT FRAMES, WROUGHT-IRON TUBING, &c., &c. 
All kinds of Gas- Works Apparatus and General Castings made to Pattern or Drawing. 





ADDRESS— 


OLD BARGE WHARF, UPPER GROUND STREET, LONDON, S.E. 








THE HORSELEY “COMPANY, 


LIMITED, 
TIPTON, STAFFORDSHIRE. 
LONDON OFFICE: 

6, WESTMINSTER CHAMBERS, VICTORIA STREET, 
GAS ENGINEERS, IRONFOUNDERS, &c., 
MANUFACTURERS OF 
GASHOLDERS, WROUGHT AND CAST IRON TANKS, CONDENSERS, 
PURIFIERS, SCRUBBERS, MAINS, RETORT-LIDS, PLAIN AND DISHED, 
LAMP-POSTS, PIPES, 


AND ALL REQUISITES FOR EITHER 


GAS OR WATER WORKS; 


MAKERS OF ROOFS, BRIDGES, &C. 





MANN % OWENS’ PATENT GAS-VALVE. 





RACK AND PINION VALVE. SCREW VALVE. 

The advantages of this Patent Valve over all others yet introduced are, that it 
is always as tight as the best wedge or spring valve, without the possibility of setting 
fast or becoming suddenly leaky. The surfaces not being in contact during the opera- 
tion of opening or closing, leakage through wear and tear is avoided. 

The Gas Engineer will not fail to see the importance of such a valve in connexion 
with his purifying apparatus, particularly in the case of large sizes. 

The slide being operated either by a screw and nut, or by a pinion and rack, a 
cam bearing upon a plane, cast on the back of the Valve, forces it against the face, and 
renders the escape of gas an impossibility. By a slight turn of the pinion or screw, 
the slide is released, and brought away from the face, by which means friction is avoided, 
and the only force required to ‘open the Valve is that due to its own weight. 


SOLE MAN UFACTURERS: 


Ss. OWENS AND CO., 
HYDRAULIC AND GENERAL ENGINEERS, 


WHITEFRIARS STREET, LONDON, E.C. 
PRICES, SIZES AND FULL PARTICULARS ON APPLICATION. 


\ 








ADDISON POTTER, 


WILLINGTON QUAY, 
NEAR NEWCASTLE-UPON-TYNE, 
Manufacturer of 


CLAY RETORTS, FIRE-BRICKS, AND EVERY 
DESCRIPTION oF FIRE-CLAY GooDs 


B. CARPENTER, 


THE ORIGINAL MANUFACTURER OF 
WwoonD SIEVES 
FOR 
GAS PURIFIERS & SCRUBBERS. 


WORKS: 
22, HERMES STREET, PENTONVILLE ROAD, 
LONDON, nN. 





C. & W. WALKER, 


MIDLAND IRON-WORKS, 
DONNINGTON, Near NEWPORT, SHROPSHIRE, 
MANUFACTURERS OF 


TELESCOPIC AND SINGLE-LIFT 
GASHOLDERS, 


CAST & WROUGHT IRON GASHOLDER-TANKS, 


CONDENSERS, SCRUBBERS, & PURIFIERS. 


Lonpow : 8, Fixssury Crrovs, E.C. 


GAS AND WATER PIPES. 


WILLIAM MACLEOD & Co., 
18 & 20, ALSTON STREET, GLASGOW. 


CAST-IRON GAS AND WATER 
PIPES. 











DELIVERY F.0.B, ON CLYDE, OR STOCKTON-ON-TEES, 
Priees on applheation 


THE PATENT 


CATOPTRIC LAMP 


Is now in use in 
Moorgate Street, 

; Cheapside, 
=and Trafalgar Square, 
and has been in 
successful operation 
= upon Waterloo Bridge 

since Oct.7, 1871. 


T.A.SK ELTON, 37, Essex St., 
Strand, Lonpon, 
INVENTOR AND PATENTER. 










HSECTION 





IMPROVED 
S-VALVES, 
REDUCED 

PRICES. 





Inch. 8. 
« 25 
- 86 
- 40 
. 54 
. 63 
»5 oe 
. 85 
10 .100 
12 .120 
14 .140 


© O10 er» OO 
esccococeoece]eos 


TANGYE BROS. & HOLMAN, 
LAURENCE POUNTNEY LANE, 
LONDON. 








| 
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ROBERT MARSHALL, 
CANNEL COAL MERCHANT, 


173, ST. VINCENT STREET, GLASGOW. 





SHOTT’S BOGHEAD. 
LOTHIAN’S CANNEL 


¥iclds 12,500 cubic feet of 34-candle gas per ton, and ¥ cwts. 


of excellent coke, containing only 4 per cent. of ash, 


MUIRKIRE, No. 1, CANNEL 


Yields 12,160 cubic feet of 32°5-candle gas per ton, and 


10 cwts. of excellent coke, containing only 5 per cent. of ash, 





OLD WEMYSS CANNEL 


Yields 13,320 cubic feet of 32°5-candle gas per ton. 


Prices and full Analyses on application. 


LORD DOUGLAS'S 
(EARL OF HUME’S) 
LESMAHAGOW 
MAIN SEAM CANNEL COAL. — 


CRAIGNETHAN GAS COAL CO, 
LESMAHAGOW, N.B. 
Analysis and Price on Application. 








THE 
FRAMWELLGATE COAL COMPANY, 
DURHAM, 

Are prepared to supply their 
SCREENED AND NUT GAS COALS. 

This Coal yields 11,000 cubic feet of gas and 133 cwts. 
of coke per ton. 
@rrices: ROYAL EXCHANGE, MIDDLESBROUGH. 


SCOTCH GAS COAL. 


ROBERT CRAWFORD & CO., 
STIRLING, N.B., 
Supply and Contract for all the principal Scotch Cannel 
Coal (including BOGHEAD, HARTHILL, RIGSIDE, 
CHAPELSIDE, LESMAHAGOW, and BRAEHEAD), 
f.o.b., or delivered at home or abroad. 


ENGLIsH AND WetsH CoAL AND CANNELS ALSO SUPPLIED, 
Full Analyses and Prices on application. 


HUNTLY BROTHERS, 
GAS CANNEL 


STEAM COAL EXPORTERS, 


Sunderland. 








TURNBULL, ROTBERG, & CO., 
LEITH, 
SHIPPERS OF ALL DESCRIPTIONS OF 


GAS AND STEAM COALS. 
Lonpow Aexxt: 
Mr. G. A. BARTLEET, 
8, UNION COURT, OLD BROAD STREET. 





GAS COAL. 
OPE & PEARSON, LIMITED, have 


now the autherity of several of the most eminent 
Gas Engineers of London in stating that their Coal 
yields in practical working over 10,000 cubie feet of gas, 
with an illuminating power ef 16 candles; or by the 
standard burners now used by the London Gas Companies, 
an illuminating power equal to 174 candles. 

One ton yields 12} cwt. of good coke. This Coal can 
be shipped from Hull, Goole, Liverpool, Morecambe, 
and Barrow. 

For further culars, apply to Pore anp PEARsox, 
Lrurrzp, West Riding and Silkstone Collieries, near Lexps. 


SCOTCH CANNEL COALS. 


The Subscriber is prepared to contract for the supply of 
all the principal Scorch Canwet Coats. Prices and 
Analyses of the various Coals will be forwarded on appli- 
cation. 


JAMES MKELVIE, 
CANNEL COAL MERCHANT, 


HAYMARKET, EDINBURGH. 
Established 1840. 


Scotch Churls 


PRESENT PRICE: 
5s. 6d. per Ton at Pit. 
8s, 9d. ,, F.0.B. 

















Cubic Feet. Illuminating Power. Coke (sup. qual.). 
10,000 ee 20 candles. ee 12 ewt. 


C. & W. WALKER’S 
WOOD PURIFIER SIEVES, 


Which have now been used for fifteen years, and their | 
advantages and durability fully established. They are made 
entirely by steam machinery in very large quantities at 
the most moderate cost. 








MIDLAND TRON-WORKS, 





DONNINGTON, Ngeazs NEWPORT, SHROPSHIRE, 
8, FINSBURY CIRCUS, LONDON. | 


CANNEL COAL. 
COPPA COLLIERY, MOLD, 


Beg leave to call the attention of Gas Companies to the 
superior quality of their 


CANNEL FOR GAS-MAKING PURPOSES, 

This Cannel produces in actual working, in iron retorts, 
9200 cubic feet of 32-eandle gas, and upwards of 11 ewt. 
of ceke, and in clay retorts will produce 11,500 cubic feet 
of 25°9-candle gas. 

Ports of shipment— Birkenhead or Connah’s Quay. 

Waggons age for delivery by railway to any part of 
England or Wales. 

For particulars, prices, and rates of freight, apply to 
The Coppa Colliery, Mold, FiurrsHree. 





(INTERNATIONAL EXHIBITION, 1868. 
CLASS X. 
PRIZE MEDAL 
For excellence of Fire-Clay Gas Retorts, and 


“ HONOURABLE MENTION” jor 
good quality of Fire-Bricks. 


STEPHENSON & SONS, 
THROCKLEY, 
NEWCASTLE-ON-TYNE. 


THOMAS CARR & SOF, 


MANUFACTURERS OF 
FIRE-BRICKS, LUMPS, TILES, RETORTS, 
&e., &e., 

SGOTSWOOD FIRE-BRICK WORKS, 
SCOTSWOOD-ON-TYNE. 


TROTTER, HAINES, & CORBETT, 


BRETTELL’S ESTATE 
FIRE CLAY & BRICK WORKS, 


STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASS-HOUSE 
FURNACE & BLAST-FURNACE BRICKS LUMPS, 
TILES, and every description of FIRE-BRIC, 
Proprietors of 
BEST GLASS-HOUSE POT and CRUCIBuU£ CLAYS. 


Successors to 
E, Baxrnr axp Co., tate Barentey Hii, Starrorpsminx, 


MOBBERLEY & PERRY, 
FIRE CLAY and BRICK WORKS, 
STOURBRIDGE. 


Proprietors of 
BEST GLASS-HOUSE POT and CRUCIBLE CLAY. 
Manufacturers for Home and Export. 
GAS-RETORTS, GLASS-HOUSE FURNACE, 
BLAST-FURNACE, TANK BRICKS, LUMPS, TILES, 
And Every Description of Best Fire-Bricks. 

















“SELLARS’ CEMENT” 


PREVENTS WASTE OF GAS FROM RETORTS; 
SAVES CLAY RETORTS FROM DESTRUCTION BY 
FIRE; 

GREATLY ECONOMIZES THE USE OF FIRE- 
BRICKS; 

And PREVENTS ALL POSSIBLE LO8S8 of GAS FROM 
LEAKAGE, 


J.C. SELLARS, 
THE GAS CEMENT WORKS, 


BIRKENHEAD. 


G. J. EVESON, 


GAS COAL MERCHANT, 
STOURBRIDGE. 











Delivery per Rail to any Part. 





MEssRs. NEWTON, CHAMBERS, & CO., 


THORNCLIFFE IRON-WORKS AND COLLIERIES, 
NEAR SHEFFIELD, 


STRONGLY RECOMMEND A TRIAL OF THEIR 


CELEBRATED SILKSTONE GAS NUTS. 


Analysis by F. J. EVANS, Esq., Chartered Gas Company, Horseferry Road, Westminster :— 


(COPY.,) 
Cubic Feet of Gas Illuminating Power Coke per Ton of Ash in Coke, Suiphur ia Coal, 
per Ton of Coal. in Candles. Coal used. per Cent. per Cent. 


Silkstone Nuts . . . 


10°800 cece 15°85 


12°66 cwt..... 6°0 eves 0°69 


Norsz.—The illuminating power of the gas was tested by the standard burner now used in London by the Gas Referees, under 


the City of London Gas Act, 1868, 


Horseferry Road, Westminster, March, 


1870. 


(Signed) F. J. EVANS. 


These Nuts are extensively used by various Gas Companies throughout the Kingdom, who bear strong testimony te their 
APPLICATIONS FOR PRICES, &c., TO BE SENT DIRECT TO THE COLLIERY, AS ABOVE. 
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GAS PURIFICATION & CHEMICAL Co, Lonren, 


(Successors to JOHN WILLIAM O°’NEILL & CO..,) 


Offices—PALMERSTON BUILDINGS, OLD BROAD STREET, LONDON, E.C., 
CONTRACTORS ror GAS PURIFICATION 


OXIDE OF IRON. 


The superiority of the material supplied by this Company is generally recognized, and it is now in use in nearly all the London and 
most of the large Provincial Gas- Works. 





JOHN WILLIAM O’NEILL, } ;.; antes 
, SAMUEL H. JOHNSON, ’} Joint Managing Directors. 


ALBERT GAS COAL. 


THE DERBYSHIRE 
SILKSTONE COAL COMPANY, 


ELIMITED, 


CAN OFFER A 


GAS COAL 


Of superior quality, delivered at any station in England and Wales. 
Purified gas per ton of coal in cubic feet (average) . . »  « 10,775 
Weight of coke in lbs. per ton of coal . . + +» «© « « 1,465 


ANALYSIS AND PRICES ON APPLICATION TO 
Mr. EDMUND TAYLOR, Secretary, 
ALBERT COLLIERY, NEWBOLD, NEAR CHESTERFIELD. 


THE LOCHORE AND CAPLEDRAE CANNEL COAL 


COMPANY, LIMITED. 
Works: LOCHORE by LOCHGELLY, FIFESHIRE, Office: 19, MAITLAND STREET, EDINBURGH. 




















This Company request attention to the very superior quality of their Cannel Coals. 
1. The following are the practical results given by Dr. Wallace, of Glasgow, of analyses of their 


Lochore and Capledrae Cannels :— Sample worked st Sample worked at 
Capledrae. ore 
Gas per ton of coal, at 60° Fahr. and 30 inches barometric pressure. ° 13,095 cubic feet. ee 11,760 cubic feet. 
Illuminating power, in standard sperm candles, by union jet consuming 5 cubic 
feet per hour, at *5-inch pressure . ‘ . ° . . . 32°91 ee 34°83 
Value of 1 cubic foot of gas in grains of sperm ° ‘ ° ° . 780 ee 836 
Equivalent of a ton of coal in pounds of sperm candles. . ° . 1,459 ee 1,404 
Durability of 1 cubic foot by 5-inch flame ° ‘ . . ° . 69 minutes. ee 71 minutes. 
Gravity of the gas (air = 1000) . , . . 596 ee 594 


Remarks.—This (the sample from Capledrae) is a Cannel Coal of first-class quality, giving 13,000 feet of 33-candle gas. It 
contains only a minute proportion of sulphur, and the ash is almost quite white. The coke is of rather inferior quality. 

Remarks on Sample from Lochore.—This is a Cannel Coal of first-class quality, giving a large yield of very rich gas and a coke 
of medium quality. 


2. The following are the practical results of analyses by Dr. Wallace of the Company’s Waverley 


Cannels en Capledrae Waverley. Lochore Waverley. 
Gas per ton of coal, at 60° Fahr. and 30 inches barometer . r P 9,120 cubic feet. on 11,145 cubic feet. 
Illuminating power, in standard candles, by union jet consuming 5 cubic feet 

per hour, at *5-inch pressure , ; ; ‘ ° . ° 36 *62 ee 33°09 
Value of 1 cubic foot of gas in grains of sperm ‘ a am . . 878 os 794 
Equivalent of a ton of coal in pounds of sperm candles ‘ ‘ ‘ ; 1,145 ian 1,264 
Durability of 1 cubic foot of gas by 5-inch flame . ‘ ‘ ‘ ‘ 80 minutes. oe 67 minutes. 
Gravity of the gas (air = 1000) . ‘ a 677 _ 597 


Remarks on the Sample of Capledrae Waverley.—This Coal gives fully 9000 feet of gas of 364 candles, and is admirably adapted 
for bringing up the quality of gas made from common coal or inferior qualities of cannel. The tests were made at a rather high 
temperature, this being one of the coals that stand a very high heat without serious diminution of the illuminating power of the gas 
The coke contains 60 per cent. of ash, and is therefore almost valueless, but the proportion of sulphur is very moderate. 

Remarks on the Lochore Waverley.—This is a first-class Cannel Coal, giving 11,000 cubic feet of 33-candle gas. The quantity 
of sulphur is very minute, and the ash is nearly white, The coke is of inferior quality, but not wholly valueless. 


Applications for full Copies of Analyses and Prices may be made to the Company, at 


19, MAITLAND STREET, EDINBURGH. 
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UNVARVING WATER-LINE GAS-METER. 


(SANDERS AND DONOVAN’S PATENT) 








“Unquestionably the best Water Gas-Meter now 
in use.”—Tuxos. G. Bartow, CE. © 





Over 90,000 in action. 





MANUFACTURERS 


THE GAS-METER COMPANY, 
KINGSLAND ROAD, LONDON; 


Branch Manufactories at DUBLIN and OLDHAM. 


HARRIS & PEARSON, 
FIRE-CLAY AND BRICK eae neat ‘athe yiea 


GAS OVEN 


GOHDOaCAtI 


+. 


CAS-RETORTS, LUMPS, TILES, & FIRE-BRICKS, 


OF EVERY DESCRIPTION. 
A LARGE ASSORTMENT OF GAS-RETORTS IN STOCK. 
STOCK FOR EXPORT READY AT THE WORKS, AND AT ELLESMERE PORT. 


R. LAIDLAW AND SON, 
EDINBURGH =~ GLASGOW, 


SOLE MAKERS OF 
PATENT 


RECESSED CONE CENTRE-VALVES, 


Constructed on the principle of the ordinary Plug-Cock. 
THROUGH-WAY & FOUR-WAY COCKS bee 












ite, 














‘ Of all descriptions. : : : 
ATSNT RECESSED CONE ceNTRE- VALVE. PATEAT RECESSED CONE CENTRE- vA LVE. 
Sectional Plan. Sectional Elevation. 


LONDON OFFICE: 106, CANNON STREET. 


D. HULETT and CO., 55 and 56, HIGH HOLBORN, LONDON, 
PATENTEES and MANUFACTURERS of the ONLY GOOD MERCURIAL GAS REGULATOR 


Invite the attention of Gas Companies and the Trade generally to their Improved GAS-METERS, which they warrant equal to any 
in Quality, Workmanship, and Simplicity of Construction, and the only Meters from which Gas cannot be obtained without being 
duly registered, 











MANUFACTURERS OF 
GAS CHANDELIERS, GLASS LUSTRES, HALL LANTERNS, VESTIBULES, BRACKETS, PENDANTS; 
DOUBLE CONE, ALBERT, SHADOWLESS, & EVERY DESCRIPTION OF BURNER, UNION JETS, BATSWINGS, ETC.; 
IMPROVED FULL-WAY CARTER’S VALVES ‘much approved of); 
GAS-STOVES, and every article connected with Gas Apparatus. 
CAST & WROUGHT IRON PIPE, BLACK & GALVANIZED. COPPER, TIN, BRASS, & COMPOSITION TUBING. 
D HULETT’S IMPROVED SERVICE CLEANSER 
for clearing out Mains, Services, and Interior Fittings—70s. net. 
Boyle’s Patent Silvered Glass Combination Reflectors and Outside Lanterns. 
Sole Manufacturers of Char.i and Mann’s Photometer. 
Large Pattern-Books, with every description of Gas-Fittings, Chandeliers, &e., with complete Book of Prices, 12s. 








~ ondon; Printed by Writ1am Boventow Kine (at the office of Clayton and Co., 17, Bouverie Street, Fleet ay and published by him at No. 11, Bot Court, Fleet Street, 
in the City of London.—Tuesday, January 18, 1876, 





